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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce or prevent ghost by performing precharging 
based on picture element data to accurately supply picture element data to picture 
elements as a voltage in a liquid crystal display device or the like. 
SOLUTION: A phase expansion circuit 32 samples a time-serial picture signal to 
output phase expansion signals, which are converted to a data length longer than the 
sampling period, in parallel, and a sampling switch 106 connected to a data signal line 
112 takes one of phase expansion signals as the input and samples picture element 
data in the phase expansion signal to supply a data signal to a data signal line. A data 
line driving circuit 180 generates a sampling period signal shorter than a period 
corresponding to the data length of the phase expansion signal and supplies it to a 
sampling circuit, and a precharge period signal is generated based on the sampling 
period signal and is supplied to precharging switches 1 72a... connected in parallel to 



sampling switches 106 by one end of the data signal line. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The image display section which arranges a pixel in the pixel location formed 
of the crossover of two or more data signal lines and two or more scan signal lines, 
and grows into it, In the image display device which has a scan signal-line selection 
means to supply a scan signal to the sequential aforementioned scan signal line, is 
made to reverse the polarity of the electrical potential difference impressed to said 
pixel for every predetermined period, and is driven The picture signal which has 
serially data corresponding to each the location of said pixel is sampled. A phase 
expansion means to output at juxtaposition the phase expansion signal of N individual 
changed into the data length longer than the sampling period to the phase expansion 
signal line of N book, Connect with each the line of said data signal, respectively, 



consider one of the phase expansion signals of said N individual as an input, 
respectively, and said pixel data in this phase expansion signal are sampled for a 
sampling period. Two or more switching means for a sampling to supply said data 
signal line as a data signal, The data signal line driving means which supplies the 
sampling period signal corresponding to said sampling period shorter than the period 
equivalent to the data length of said phase expansion signal to said switching means 
for a sampling, and drives said data signal line. At the precharge period in front of said 
sampling period for supplying said data signal to each the line of said data signal The 
image display device characterized by having two or more switching means for 
precharge to precharge each the line of said data signal with the polarity of the 
electrical potential difference impressed to said pixel based on the pixel data sampled 
in this sampling period, and the same polarity. 

[Claim 2] The image display device characterized by carrying out parallel connection 
to said two or more switching means for a sampling, and two or more switching means 
for precharge at the end side of an each the line of said data signal in claim 1 . 
[Claim 3] It is the image display device characterized by generating the precharge 

period signal with which said data signal line driving means makes said two or more 
switching means for precharge turn on for said precharge period in claim 2 based on 
said sampling period signal, and supplying said two or more switching means for 
precharge. 

[Claim 4] In claim 3, said phase expansion means shifts the head location of the pixel 
data of said phase expansion signal of N individual one by one based on a reference 
clock. Said phase expansion signal of N individual is outputted to said phase expansion 
signal line of N book at juxtaposition. Said data signal line driving means Said sampling 
period signal which shifts the initiation stage of said sampling period one by one, and 
sets it up is generated. And the image display device characterized by making said 
sampling period signal for setting up said sampling period about said data signal line of 
1 serve a double purpose as said sampling period signal for setting up a precharge 
period about said other data signal lines. 

[Claim 5] In claim 4 said data signal line driving means It has two or more step 
configuration which carries out the sequential shift of the input signal. The output 
signal of each stage a part with the output signal of the next step The shift register 
outputted to the timing with which a phase laps, Connect with the each ** means 
[ switching ] of said sampling, and said output signal which is two with which a signal 
phase laps mutually from said shift register is inputted. Two or more AND circuits 
outputted to said switching means for a sampling by making the AND into said 
sampling period signal, **** and said sampling period signal generated based on the 
output of two or more of said AND circuits is supplied to said two or more switching 
means for a sampling. The image display device which said switch for a sampling with 
which said sampling period signal is supplied to this signal is supplying the switch for 



precharge by which parallel connection's is not carried out, and is characterized by 
making said sampling period signal serve a double purpose as a precharge period signal. 
[Claim 6] In claim 3, said phase expansion means makes in agreement the head of the 
each the data of said pixel of said phase expansion signal of N individual. Said phase 
expansion signal of N individual is outputted to said phase expansion signal line of N 
book at juxtaposition. Said data signal line driving means The image display device 
characterized by supplying the common sampling period signal which made the 
initiation stage of a sampling period in agreement to said switching means for a 
sampling of N individual, and supplying a common precharge period signal to the 
switching means for precharge of other N individuals. 

[Claim 7] The image display device characterized by supplying said common sampling 
period signal to the switching means for precharge of N individual besides the above 
as said common precharge period signal in claim 6. 

[Claim 8] In claim 7 said data signal line driving means It has the shift register which a 
reference clock carries out a round term [ every ] sequential shift, and sends out an 
input signal. For said switching means for a sampling of N individual connected to the 
data signal line by which simultaneous actuation is carried out at eye m (1 <=m<= total 
of total number of pixels / aforementioned phase expansion signal line on one scan 
signal line) watch Said shift register output of eye watch (3m-2) within a 1 
horizontal-scanning period is supplied as a sampling period signal. The image display 
device characterized by supplying said shift register output of eye ** (3m-2) watch to 
the switching means for precharge of other N individuals connected to the data signal 
line by which simultaneous actuation is carried out at eye watch (m+1). 
[Claim 9] The image display device characterized by setting up said precharge period 
about said all data signal lines within a horizontal blanking interval in claim 1 or 2. 
[Claim 10] it be the image display device which said image display section be the liquid 
crystal panel which made liquid crystal intervene between the substrates of a couple 
in claim 1 thru/or either of 9 , and said two or more switching means for a sampling 
consist of two or more thin film transistors formed on said one substrate , and be 
characterize by supply said sampling period signal from said data signal line driving 
means to the gate of said thin film transistor of each . 

[Claim 11] In claim 1 thru/or either of 10 said image display section The electrical 
potential difference which is the liquid crystal panel which made liquid crystal 
intervene between the substrates of a couple, and is impressed to the end of said 
pixel through said data signal line, A difference electrical potential difference with the 
electrical potential difference impressed to the other end of this pixel is impressed to 
said liquid crystal of said pixel location. And the 1st polarity picture signal which 
reverses and drives the polarity of the electric field impressed to said liquid crystal, 
and drives said pixel with the 1st polarity to a polarity-reversals reference potential 
from the picture signal inputted into the preceding paragraph of said phase expansion 



means. The 2nd polarity picture signal which drives said pixel with the 2nd polarity of 
reversed polarity with said 1st polarity is generated. A polarity-reversals means to 
output either of said 1st and 2nd polarity picture signals to said phase expansion 
means based on a polarity-reversals timing signal is established further. Said phase 
expansion means The image display device which carries out phase expansion of said 
1 st and 2nd polarity picture signal, and is characterized by outputting the 1 st and 2nd 
polarity phase expansion signal. 

[Claim 12] In claim 1 thru/or either of 10 said image display section The electrical 
potential difference which is the liquid crystal panel which made liquid crystal 
intervene between the substrates of a couple, and is impressed to the end of said 
pixel through said data signal line, A difference electrical potential difference with the 
electrical potential difference impressed to the other end of this pixel is impressed to 
said liquid crystal of said pixel location. And the 1st polarity phase expansion signal 
which reverses and drives the polarity of the electric field impressed to said liquid 
crystal, and drives said pixel from one of the phase expansion signals of said N 
individual with the 1st polarity to a polarity-reversals reference potential in the latter 
part of said phase expansion means, The image display device characterized by having 
generated the 2nd polarity phase expansion signal which drives said pixel with the 2nd 
polarity of reversed polarity, and establishing further a polarity-reversals means to 
output either of said 1st and 2nd polarity phase expansion signals based on a 
polarity-reversals timing signal with said 1 st polarity. 

[Claim 1 3] The image display device characterized by establishing further a precharge 
potential supply means to switch the 1 st precharge potential which precharges said 
data signal line with said 1st polarity, and the 2nd precharge potential which 
precharges said data signal line with said 2nd polarity whenever it chooses said scan 
signal line, and to supply it to said two or more switching means for precharge in claim 
1 thru/or either of 1 2. 

[Claim 14] The 1st precharge line connected to the oddth of two or more of said 
switching means for precharge in claim 2, The 2nd precharge line connected to the 
eventh of two or more of said switching means for precharge, The 1st precharge 
potential which precharges said data signal line with said 1st polarity, The image 
display device characterized by establishing further a precharge potential supply 
means to switch the 2nd precharge potential which precharges said data signal line 
with said 2nd polarity whenever it chooses said scan signal line, and to supply it to the 
said 1 st and 2nd precharge line. 

[Claim 15] Electronic equipment characterized by having an image display device 
according to claim 1 to 14. 

[Claim 1 6] In the display driving gear which is reversed for every predetermined period 
and drives the polarity of the electrical potential difference to which the image display 
section which arranges a pixel in the pixel location formed of the crossover of two or 



more data signal lines and two or more scan signal lines, and grows into it is impressed 
by said pixel The picture signal which has serially a scan signal-line selection means 
to supply a scan signal to the sequential aforementioned scan signal line, and data 
corresponding to each the location of said pixel is sampled. A phase expansion means 
to output to juxtaposition two or more phase expansion signals changed into the data 
length longer than the sampling period. Connect with each the line of said data signal, 
respectively, consider one of said two or more of the phase expansion signals as an 
input, respectively, and said data in said phase expansion signal are sampled. Two or 
more switching means for a sampling to supply said data signal line as a data signal, 
The sampling period signal of a sampling period shorter than the period equivalent to 
the data length of said phase expansion signal is generated. The data signal line driving 
means supplied to said switching means for a sampling, At the precharge period in 
front of said sampling period for supplying said data signal to each the line of said data 
signal The display driving gear characterized by establishing two or more switching 
means for precharge to precharge each the line of said data signal with the polarity of 
the electrical potential difference impressed to said pixel based on the pixel data 
sampled in this sampling period, and the same polarity. 

[Claim 17] In the image display approach which has a pixel in the pixel location formed 
of the crossover of two or more data signal lines and two or more scan signal lines, is 
made to reverse the polarity of the electrical potential difference impressed to said 
pixel for every predetermined period, and is driven The picture signal which has 
serially data corresponding to each the location of said pixel is sampled. The process 
which outputs to juxtaposition two or more phase expansion signals changed into the 
data length longer than the sampling period. The process which samples said data in 
said two or more phase expansion signals, respectively in a sampling period shorter 
than the period equivalent to the data length of said phase expansion signal, The 
process which supplies the data sampled from said phase expansion signal as a data 
signal through said data signal line to said two or more pixels on the selected scan 
signal line while making sequential selection of said scan signal line, At the precharge 
period in front of said sampling period for supplying said data signal to each the line of 
said data signal The image display approach characterized by having the process 
which precharges each the line of said data signal with the polarity of the electrical 
potential difference impressed to said pixel based on the pixel data sampled in this 
sampling period, and the same polarity. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[0001] 

[Field of the Invention] This invention relates to the electronic equipment which used 
it for an image display device, the image display approach, and display driving gear lists, 
such as an active matrix liquid crystal display. 
[0002] 

Background Art and Problem(s) to be Solved by the Invention] for example, the 
actuation which writes data in the liquid crystal layer of each pixel in the liquid crystal 
display of a active-matrix mold at a 1 scan signal line through switching elements, 
such as TFT (thin film transistor) by which two or more connection was made, — a 
dot order — it is carrying out by degree actuation. 

[0003] By the way, in order to reply to a demand of a multimedia response in recent 
years, for example, when displaying natural drawings, such as a video signal, with a 
personal computer (PC) or an engineering workstation (EWS), a response to 
multi-tone-izing of for example, 256 gradation etc. is desired. 

[0004] When it is going to realize the response to this multi-tone-izing in the 
conventional digital driver, many numbers of input signals are needed only 
number-oFbits twice. For example, in the case of the color display of 256 gradation, it 
becomes the 3x(R, G, B) 8 bit =24 number of input signals. 

[0005] On the other hand, if it is an analog driver, it will end also with the case of color 
display with the one number of input signals at the case of 3 and monochrome display. 
Furthermore, to a gradation property being discrete, by the analog driver, a digital 
driver has a continuous gradation property and also has an advantage suitable for the 
display based on the usual video signal. 

[0006] By the way, it is necessary to carry out sample hold of the data in a picture 
signal with a TFT switch etc. in an active matrix liquid crystal indicating equipment for 
above-mentioned point sequential actuation. At this time, the problem that switching 
characteristics, such as TFT, cannot fully follow to the frequency of an input picture 
signal arises. In the case of an indicating equipment with a built-in driver, compared 
with the case of the indicating equipment which used the external driver, the capacity 
of TFT for sample hold is low, and becomes more remarkable [ the problem ]. 
Moreover, in the case of the high definition display which has many pixels, since the 
frequency of an input picture signal becomes high, it becomes more remarkable [ the 
above-mentioned problem ]. 

[0007] For this reason, as shown in drawing 38 , the technique which carries out phase 
expansion of the input picture signal at six parallel signals, lengthens the data length 
per pixel, and makes low signal frequency inputted into a liquid crystal panel is 
proposed (Japanese Patent Application No. No. 316988 [ six to ]). 
[0008] By this phase expansion, even if the frequency characteristics of TFT as for 
example, a sample hold switch are not enough, the data length per pixel is lengthened 
and resolution can be made high. 



[0009] As shown in drawing 38 , the data length of each phase expansion signal by 
which 6 phase expansion is carried out and a juxtaposition output is carried out, 
respectively serves as die length for six periods of a reference clock. 
[0010] It tried to set the sampling period set up by the sampling period signal inputted 
into the gate of TFT in case this is sampled with sample hold switches, such as TFT, 
as the die length for eight periods of a reference clock at the beginning, as shown in 
drawing 38 . 

[001 1] It is because sufficient sampling period was set up to the data length in a phase 
expansion signal in consideration of the flattery nature of switching of TFT. Moreover, 
the sampling period signal which has this sampling period is because it was easily 
generable by using only a shift register. 

[0012] However, when according to the experiment of this invention person the 
method of a table example of the arrow head 1 was carried out to Screen 2 as 
typically shown in drawing 39 for example, it became clear that the ghost 3 who shows 
the method Kogo stage of a scan of this arrow head 1 with a broken line may arise. 
[0013] Moreover, the display unevenness by the bias of the electrical potential 
difference concerning liquid crystal is abolished, and in order to prevent degradation of 
the liquid crystal by the direct current concerning liquid crystal etc., polarity-reversals 
actuation which reverses the polarity of the electrical potential difference impressed 
to liquid crystal to predetermined timing is performed. Polarity-reversals actuation is 
actuation which impresses a polar (forward or negative polarity) electrical potential 
difference which is different at the end of liquid crystal on the basis of the potential 
impressed to the other end of liquid crystal. In addition, the polarity in this description 
means the polarity of the electrical potential difference impressed to the ends of liquid 
crystal. In order to carry out polarity-reversals actuation, in a active-matrix mold, the 
potential level of a picture signal is changed on the basis of the medium potential of 
the voltage swing of the picture signal which the potential impressed to a pixel 
electrode and the common electrode which counters is changed on both sides of 
liquid crystal, or is impressed to a pixel electrode. 

[0014] Here, whenever it chooses a scan signal line, the polarity-reversals actuation 
method which combined dot reversal with the so-called line reversal or this so-called 
which performs polarity reversals is learned. In this case, even when it is on a 
sequential display, for example, writes the same black in two pixels connected to a 
scan signal line which is connected to the same data signal line, and is different, the 
signal level of each black image data differs for polarity-reversals actuation. Since the 
data signal line itself has parasitic capacitance at this time, time amount is taken to 
change the potential of a data signal line from the black potential of straight polarity to 
the black potential of negative polarity. 

[001 5] According to the conventional technique, since sufficient sampling period was 
set up to the data length in a phase expansion signal, sufficient time amount to carry 



out the charge and discharge of the data signal line was securable. However, since an 
above-mentioned ghost's problem cannot be solved, the room of an improvement is in 
setting out of a sampling period, and it combines in this case, and it is necessary to 
carry out charge and discharge until it becomes data potential about a data signal line 
during a sampling period. 

[0016] then , the place make into the object of this invention be to offer the electronic 
equipment which used it for the image display device , the image display approach , 
and display driving gear list which can reduce or prevent a ghost , can secure 
sufficient time amount to carry out the charge and discharge of the data signal line , 
can moreover supply an electrical potential difference faithful to the pixel data in a 
picture signal to a pixel , and can Improve image quality , though phase expansion of 
the input picture signal be carry out . 

[GDI 7] Other objects of this invention are to offer the image display device which can 
carry out display actuation, reducing or preventing a ghost, can moreover supply an 
electrical potential difference faithful to the pixel data of a picture signal to a pixel, 
and can improve image quality, and the electronic equipment which used it for the 
image display approach ****** driving gear list, even when sample hold actuation 
cannot be follow by point sequential actuation with improvement in the speed of a dot 
clock. 
[0018] 

[Means for Solving the Problem] The image display device concerning this invention 
has the image display section which arranges a pixel in the pixel location formed of the 
crossover of two or more data signal lines and two or more scan signal lines, and 
grows into it. A scan signal-line selection means supplies a scan signal to the 
sequential aforementioned scan signal line. Here, the polarity of the electrical 
potential difference impressed to a pixel is reversed and driven for every 
predetermined period. A phase expansion means samples the picture signal which has 
serially data corresponding to each the location of said pixel, and outputs to 
juxtaposition two or more phase expansion signals changed into the data length longer 
than the sampling period. Two or more sampling means connected to the each line of 
said data signal, respectively consider one of said two or more of the phase expansion 
signals as an input, respectively, sample said data in said phase expansion signal, and 
supply them to said data signal line as a data signal. A data signal line driving means 
generates a sampling period signal with a sampling period shorter than the period 
equivalent to the data length of said phase expansion signal, and supplies it to said 
switching means for a sampling. 

[0019] Two or more switching means for precharge precharge each the line of said 
data signal with the polarity of the electrical potential difference impressed to said 
pixel at the precharge period in front of said sampling period for supplying said data 
signal to each the line of said data signal based on the pixel data sampled in this 



sampling period, and the same polarity. 

[0020] This invention functions as follows for reduction of the ghost who is one of the 
technical problems of this invention, or prevention. 

[0021] First, when this invention person was for a component with a ghost's cause of 
generating unnecessary to the wave supplied to a pixel through a sampling means as 
drawing 40 to mix, he analyzed. Mixing of the unnecessary component to the inside of 
this wave originates in the sampling period being long with eight periods of a dot clock 
to the data lengths of a phase expansion signal being six periods of a dot clock as it is 
shown in drawing 38 . 

[0022] For this reason, since sampling period signal S/H (n), S/H (n+6), and S/H 
(n+1 2) had the overlap period, respectively when the signal line of for example, the 
video n was mentioned as the example in drawing 38 , for example in early stages of 
the sampling period of S/H (n+6). even the data sampled by sampling period signal 
S/H (n) were sampled by the sampling period signal of S/H (n+6). 
[0023] The phenomenon in this case was observed and seen by the potential wave 
supplied by the liquid crystal layer. Consequently, it turned out that an unnecessary 
component mixes into a wave like drawing 40 in response to the effect of the data of 
an arrow head 1 once being written in depending on the write-in capacity of a 
sampling means, and level becomes high in the location where the field of the level 
which should become low essentially corresponds with the ghost 3 of this drawing. 
[0024] In this invention, as symbolically shown in drawing 9 , drawing 14 , drawing 18 , 
and drawing 22 , since a sampling period can surely be set up short, the effect of other 
data which are not original data decreases, and a ghost can be reduced or prevented 
rather than the data length of a phase expansion signal. 

[0025] As other one of the technical problems of this invention, in order to carry out 
the charge and discharge of the data signal line to data potential within a sampling 
period, this invention functions as follows. 

[0026] That Is. the each line of said data signal is precharged with the polarity of the 
electrical potential difference impressed to said pixel at the precharge period in front 
of the sampling period for supplying a data signal to each data signal line based on the 
pixel data sampled in this sampling period, and the same polarity. For this reason, what 
is necessary is just to carry out the charge and discharge of the data signal line by the 
sampling period, in a precharge period, until it becomes data potential from precharge 
potential since the potential of a data signal line has already reached to precharge 
potential. Although the sampling period for sampling the potential of a phase 
expansion signal is made shorter than the conventional technique in this invention as 
especially mentioned above, precharging can attain above-mentioned charge and 
discharge also in this short sampling period. Therefore, in a sampling period, while 
being able to sample image data to accuracy, with the sampled data potential, charge 
and discharge can be certainly carried out to a data signal line, and image quality 



improves. 

[0027] It is desirable to carry out parallel connection of two or more switching means 
for a sampling and two or more switching means for precharge to the end of an each 

the line of said data signal in this invention. 

[0028] Compared with the case where each switching means is connected, 
respectively, a circuit layout becomes easy to the ends of a data signal line. 
[0029] In this case, as for a data signal line driving means, it is desirable to generate 
the precharge period signal which makes two or more switching means for precharge 
turn on for a precharge period based on a sampling period signal, and to supply two or 
more switching means for precharge. 

[0030] If it carries out like this, the circuit which sets up a sampling period and a 
precharge period is common-use-ized, the leading-about die length of the line for the 
period signal can also be shortened, and delay of the period signal resulting from the 
parasitic capacitance which a line has can be shortened. Thereby, a sampling period 
and a precharge period can be mostly set up as a design, and it can prevent that both 
periods originate and overlap delay of a signal. 

[0031] The phase expansion means of this invention can shift the head location of the 
pixel data of the phase expansion signal of N individual one by one based on a 
reference clock, and can output the phase expansion signal of N individual to the 
phase expansion signal line of N book at juxtaposition. In this case, a data signal line 
driving means generates the sampling period signal which shifts the initiation stage of 
a sampling period one by one, and sets it up. Thereby, said pixel connected to said one 
scan signal can be driven by point sequential. Furthermore, a data signal driving means 
is made to serve a double purpose as a sampling period signal for setting up a 
precharge period for the sampling period signal for setting up a sampling period about 
the data signal line of 1 about other data signal lines. If it carries out like this, the 
circuit magnitude of a data signal line actuation circuit will contract, and a circuit 
layout will become easy. 

[0032] In this Invention, It has two or more step configuration whose data signal line 
driving means carries out the sequential shift of the Input signal. The output signal of 
each stage a part with the output signal of the next step The shift register outputted 
to the timing with which a phase laps, Connect with each switching means for a 
sampling, and said output signal which Is two with which a signal phase laps mutually 
from said shift register is Inputted. It can have two or more AND circuits outputted to 
the switching means for a sampling by making the AND into a sampling period signal. 
[0033] A reference clock carries out a round term [ every ] sequential shift, and, more 
specifically, a shift register sends out an input signal with a term 2K (K is the natural 
number) twice the pulse width of a round of a reference clock. In the example of 
drawing 8 (A), it is K= 4 and the pulse width of an input signal DX is 8 times the round 
term of a dot clock DC. In the example of drawing 13 , it is K= 3 and the pulse width of 



an input signal DX is 6 times the round term of a dot clock DC. In the example of 
drawing 17 , it is K= 2 and the pulse width of an input signal DX is 4 times the round 
term of a dot clock DC. 

[0034] Furthermore, two outputs from which the shift amount from a shift register 
differs are inputted, and the AND circuit connected to each switching means for a 
sampling is outputted to the switching means for a sampling by making the AND into a 
sampling period signal. 

[0035] Thereby, the shift register output of the k-th within 1 horizontal-scanning 

period and eye watch (k+K) will be inputted into the AND circuit connected to the 

switching means for a sampling of eye k (1 <=k<= total number of pixels on one scan 

signal line) watch, and the sampling period based on the sampling period signal used as 

those ANDs will be K times the round term of a reference clock. 

[0036] In drawing 7 which shows the example of K= 4, for example when k= 1, the 1st 

and the 5th shift register output are inputted into AND-circuit 1 60a, and a sampling 

period is 4 (=K) twice the round term of a dot clock DC as drawing 8 . 

[0037] In drawing 1 2 which is the example of K= 3, for example when k= 1, the 1st and 

the 4th shift register output are inputted into AND-circuit 1 60a, and a sampling period 

is 3 (=K) twice the round term of a dot clock DC as drawing 13 . 

[0038] In drawing 1 6 which is the example of K= 2, for example when k= 1 , the 1 st and 

the 3rd shift register output are inputted into AND-circuit 1 60a. and a sampling period 

is twice (=K) the round term of a dot clock DC as drawing 1 7 . 

[0039] In this case, a data signal line driving means is supplied to the switch for 
precharge by which parallel connection is not carried out to the switch for a sampling 
for which supplies the sampling period signal generated based on the output of two or 
more AND circuits to the aforementioned switching means for a sampling, and that 
sampling period signal is supplied to this signal. Thereby, a sampling period signal can 
be made to serve a double purpose as a precharge period signal. 
[0040] In this invention, a phase expansion means can make in agreement the head of 
each pixel data of the phase expansion signal of N individual, and can output the phase 
expansion signal of N individual to the phase expansion signal line of N book at 
juxtaposition. As this shows symbolically drawing 22 , simultaneous actuation of two 
or more pixels connected to one scan signal line can be carried out at the total every 
N of a phase expansion signal line. In this case, a data signal line driving means 
supplies the common sampling period signal which made the initiation stage of a 
sampling period in agreement to the switching means for a sampling of N individual. 
Furthermore, a data signal line driving means supplies the common sampling period 
signal to the switching means for a sampling of N individual, and the switching means 
for precharge of other N individuals which are not in juxtaposition relation, 
respectively as a common precharge period signal. Thereby, a sampling period signal 
can be made to serve a double purpose as a precharge period signal. 



[0041] Furthermore, a data signal line driving means has the shift register which a 
reference clock carries out a round term [ every ] sequential shift, and sends out an 
input signal. For the switching means for a sampling of N individual connected to the 
data signal line by which simultaneous actuation is carried out at eye m (1<=m<= total 
of total number of pixels / aforementioned phase expansion signal line on one scan 
signal line) watch The shift register output of eye watch (3m-2) within a 1 
horizontal-scanning period can be supplied as a sampling period signal. A reference 
clock carries out a round term [ every ] sequential shift, and, more specifically, this 
shift register sends out an input signal with a term 2K (K is the natural number) twice 
the pulse width of a round of a reference clock. 

[0042] In the example of drawing 21 , it is K= 4 and the pulse width of an input signal 
DX is 8 times the round term of a dot clock DC. 

[0043] If it carries out like this, at the time of simultaneous actuation of eye m 
(1<=m<= total of the total number of pixels / phase expansion signal line on one scan 
signal line) watch, the shift register output of eye watch (3m-2) within 1 
horizontal-scanning period will be inputted into two or more switching means for a 
sampling, and the sampling period set as the switching means for a sampling will be K 
times the round term of a reference clock. 

[0044] In the example of drawing 20 , 3m - the 2= 1st shift register output is inputted 
into N= 6 switching means 106 for a sampling, for example by the m= 1st simultaneous 
actuation. Similarly, in the m= 2nd simultaneous actuation, 3m - the 1- 4th shift 
register output is inputted into the following six sampling means 106, and 3m - the 2= 
7th shift register output is inputted into the following six switching means 1 06 for a 
sampling in the m= 3rd simultaneous actuation. Furthermore, the shift register output 
of eye the (3m-2) watch can be supplied to the switching means for precharge of 
other N individuals connected to the data signal line by which simultaneous actuation 
is carried out at eye watch (m+1). Thereby, a sampling period signal can be made to 
serve a double purpose as a precharge period signal. 

[0045] In this invention, the precharge period about all data signal lines may be set up 
within a horizontal blanking interval. If it carries out like this, generation of the timing 
signal for setting up a precharge period is easily generable based on a Horizontal 
Synchronizing signal. 

[0046] The image display section of this invention can consist of liquid crystal panels 
which made liquid crystal intervene between the substrates of a couple. In this case, 
two or more switching means for a sampling can consist of two or more thin film 
transistors formed on one substrate. And the sampling period signal from a data signal 
line driving means is supplied to the gate of said thin film transistor of each. 
[0047] Although TFT has a limitation in write-in capacity, since sampling period 
sufficient in a phase expansion signal with pixel data with a long data length being 
inputted can be secured and the last pixel data moreover are not written in during a 



sampling period, that an unnecessary component mixes into a wave decreases and a 
ghost's generating can be prevented effectively. 

[0048] In this invention, from the picture signal inputted into the preceding paragraph 
of a phase expansion means, the 1 st polarity picture signal which drives a pixel with 
the 1 st polarity to a polarity-reversals reference potential, and this 1 st polarity can 
generate the 2nd polarity picture signal which drives a pixel with the 2nd polarity of 
reversed polarity, and a polarity-reversals means to output either of the 1st and 2nd 
polarity signals to a phase expansion means can be established further. At this time, a 
phase expansion means outputs the 1 st and 2nd polarity phase expansion signal based 
on said 1 st and 2nd polarity picture signal. 

[0049] Furthermore, a polarity-reversals means can have the 1st polarity-reversals 
means which outputs one side of the 1st and 2nd polarity picture signal, and the 2nd 
polarity-reversals means which outputs another side of the 1st and 2nd polarity 
picture signal. 

[0050] In this invention, two or more polarity-reversals means can also be formed in 
the latter part of a phase expansion means. In this case, from one of two or more of 
the phase expansion signals, two or more polarity-reversals means generate the 2nd 
polarity phase expansion signal which drives a pixel with the 2nd polarity of reversed 
polarity, and, as for the 1 st polarity phase expansion signal which drives a pixel with 
the 1 st polarity to a polarity-reversals reference potential, and the 1 st polarity, output 
either of the 1st and 2nd polarity phase expansion signals to said two or more 
sampling means, respectively. 

[0051] the polarity-reversals means of these each can have the 1st polarity-reversals 
means which outputs one side of the 1st and 2nd polarity phase expansion signal, and 
the 2nd polarity-reversals means which outputs another side of the 1st and 2nd 
polarity phase expansion signal. 

[0052] It can have further the modification control means which carries out 
modification control of the expansion sequence in the means for switching which 
switches two or more phase expansion signals (or the 1st and 2nd polarity phase 
expansion signal), and is supplied to two or more sampling means in this invention, and 
a phase expansion means, and is made to correspond in order of expansion and carries 
out modification control of the supply place of two or more phase expansion signals 
(or the 1 st and 2nd polarity phase expansion signal) in a means for switching. If it 
carries out like this, dispersion in DC offset component can prevent the thing to 
produce for every phase expansion signal and which is emphasized with the vertical 
line of a screen, for example. 

[0053] In this invention, a precharge potential supply means to switch the 1st 
precharge potential which precharges a data signal line with the 1 st polarity, and the 
2nd precharge potential which precharges a data signal line with the 2nd polarity 
whenever it chooses a scan signal line, and to supply it to two or more switching 



means for precharge can be established further. 

[0054] Thereby, whenever it chooses a scan signal line, precharge potential is 
switched between the 1st and 2nd polarity. 

[0055] In this invention, a precharge potential supply means to switch whenever it 
chooses a scan signal line between the 1 st precharge line connected to the oddth of 
further two or more switching means for precharge, the 2nd precharge line connected 
to the eventh of two or more switching means for precharge, and the 1 st precharge 
potential and the 2nd precharge potential, and to supply the 1st and 2nd precharge 
line can be established further. If it carries out like this, the polarity-reversals 
actuation for every so-called dot will be attained. 

[0056] Moreover, this invention can also make an external circuit the display driving 

gear which drives the image display section to the image display section. 

[0057] 

[Embodiment of the Invention] Hereafter, the example which applied this invention to 
the active matrix liquid crystal display is concretely explained using a drawing. 
[0058] (1) The whole liquid crystal display outline which starts the 1st example at 1st 
example (outline configuration of equipment) drawing 1 is shown. As shown in this 
drawing, this liquid crystal display is a small liquid crystal display used as a light valve 
of electronic equipment, for example, a liquid crystal projector, and is divided roughly 
into the liquid crystal panel block 10, the timing circuit block 20, and the 
data-processing block 30. 

[0059] A clock signal CLK and a synchronizing signal SYNC are inputted, and the 
timing circuit block 20 outputs a predetermined timing signal. 

[0060] The data-processing circuit block 30 has the phase expansion circuit 32, and 
magnification and an inverting circuit 34. One picture signal (in this example, it is a 
monochrome shade display and the number of picture signals is one) Data is inputted, 
and the phase expansion circuit 32 outputs the phase expansion signal of N phase 
which carried out N phase expansion (it has considered as N= 6 phase in drawing 1 ) of 
the pixel information to juxtaposition. In addition, in the case of the electrochromatic 
display panel by which the liquid crystal panel 100 under liquid crystal panel block 10 
has a light filter in three primary colors, three picture signals, R, G, and B, are inputted 
into said phase expansion circuit 32, and six phase expansion signals can be generated 
from these three picture signals in it. About this N phase expansion, it mentions later. 
[0061] Magnification and an inverting circuit 34 amplify the phase expansion signal of 
N book on an electrical potential difference required for actuation of a liquid crystal 
panel, and inverts it on the basis of a polarity-reversals reference potential if needed. 
In addition, the location of the magnification and the inverting circuit 34, and the phase 
expansion circuit 32 which are shown in drawing 1 may be reversed. That is, 
magnification and after carrying out polarity reversals, phase expansion of the picture 
signal may be carried out in the phase expansion circuit 32 in magnification and an 



inverting circuit 34. 

[0062] It has branched to six of Data1-Data6 as it is shown in drawing 1 , since the 
output line of the data-processing circuit block 30 of this example is carrying out 6 

phase expansion. 

[0063] The liquid crystal panel block 10 is equipped with the liquid crystal panel 100, 
the scan side actuation circuit 102, the data side actuation circuit 104, and the 
precharge actuation circuit 170 on the same circuit board. In addition, with a liquid 
crystal panel substrate, it may dissociate and these actuation circuit may be 
constituted as an external IC. 

[0064] On the liquid crystal panel 1 00, two or more scan signal lines 1 1 0 extended 
along with the line writing direction of drawing 1 and two or more data signal lines 112 
extended along the direction of a train are formed. In addition, in this example, the 
total of the scan signal line 110 is made into 492, and the total of the data signal line 
112 is made into 652. A switching element 114 and the liquid crystal layer 116 are 
connected to a serial, a display element is constituted by the pixel location formed of 
the crossover of each of this line 110,112, and this forms the pixel in it The period 
which this switching element 114 turns on is called a selection period, and the period 
to turn off is called a non-selection period. The retention volume (not shown) which 
holds the electrical potential difference supplied to the liquid crystal layer 1 1 6 through 
the switching element 114 at the selection period in a non-selection period is 
connected to the liquid crystal layer 116. The switching element 114 is used for 
example, as 3 terminal mold switching element, for example, TFT constitutes it from 
this example. Not only this but 2 terminal moid switching element, for example, an MIM 
(metal-insulating-layer-metal) component, an MIS 

(metal-insulating-layer-semi-conductor layer) component, etc. can be used. In 
addition, the liquid crystal panels 100 of this example may be other various liquid 
crystal panels, such as a liquid crystal display panel of not only the liquid crystal 
display panel of the active-matrix mold which used switching of 2 terminal molds or 3 
terminal molds but a passive-matrix mold. The liquid crystal panel 100 of this example 
has the 1st substrate with which TFT connected to the scan signal line 1 10, the data 
signal line 1 1 2, and it was formed. The retention volume which uses as a piece lateral 
electrode further the pixel electrode connected to TFT and this pixel electrode is 
formed in this 1st substrate. Further, a liquid crystal panel 100 counters with the 1st 
substrate, is arranged, and has the 2nd substrate with which the common electrode 
was formed. And liquid crystal is enclosed between the 1st and 2nd substrate, and a 
liquid crystal panel 1 00 is constituted. The liquid crystal layer of each pixel location 
uses an end as a pixel electrode, uses the other end as a common electrode, and 
electric field are impressed with the electrode of two poles. 

[0065] The scan side actuation circuit 102 outputs the scan signal with which the 
selection period for making sequential selection of the scan signal line 1 10 from inside 



of two or more scan signal-line 11 Oa and 1 10b — was set up. 

[0066] The data side actuation circuit 104 outputs the sampling period signal for 
driving a liquid crystal panel 100 at the time of point sequential to the sample hold 
switch 106 of six phase expansion signal lines Data1-Data6 which are the output lines 
of the data-processing circuit block 30, and data signal line 112a of a liquid crystal 
panel 100 and 1 12b — arranged in between. 

[0067] In addition, the 1st phase expansion signal line Datal is connected with 1st 
data signal line 112a through sample hold switch 106a. the same ~ carrying out ~ 
the 2- the 6th phase expansion signal line Data2-Data6 — each sample hold switches 
106b-106f ~ minding ~ the 2- it connects with the 6th data signal line 112b-112f, 
respectively. Moreover, the 1st phase expansion signal line Datal is connected also to 
7th data signal line 112g through sample hold switch 106g. The 1st phase expansion 
signal line Datal is connected to the data signal line 112 of 6 beyond like the following, 
the 2- the 6th phase expansion signal line Data2-Data6 — the same ~ the 2- 
sequential connection is made on each data signal line which serves as an integral 
multiple eye of 6 from the 6th data signal line 1 12b-112f. 

[0068] The precharge actuation circuit 1 70 is for making switch 1 72for precharge a, 
and 1 72b — turn on to predetermined timing, connecting precharge line 1 74b of 1 st 
precharge line 1 74a **** 2 to each data signal line 1 1 2a and 1 1 2b~, and precharging 
the data signal line 112. Through a switch 190, it is switched and the this 1st and 2nd 
precharge line 174a and 174b is supplied, whenever the 1st precharge potential PV 1 
and the 2nd precharge potential PV 2 choose a scan signal line. In this example, since 
dot reversal actuation is carried out, odd-numbered data signal line 1 72a and 1 72c — 
are connected to 1 st precharge line 1 74a, and even-numbered data signal line 1 72b 
and 172d — are connected to 2nd precharge line 174b. In addition, about the detail of 
this precharge actuation, it mentions later. 

[0069] (actuation of N phase expansion) Next, with reference to drawing 2 , actuation 
of N phase expansion in the phase expansion circuit 32 in the data-processing circuit 
block 30, for example, 6 phase expansion, is explained. 

[0070] The picture signal inputted into the data-processing circuit block 30 is the 
analog signal which has serially data corresponding to each pixel of a liquid crystal 
panel 100 as shown in drawing 2 . The phase expansion circuit 32 which carries out 6 
phase expansion has sampled this picture signal by the reference clock DC, for 
example, a dot clock. And this picture signal is sampled and six phase expansion 
signals changed into the data length longer than that sampling period are generated. In 
this example, it elongates to the data length of the integral multiple of a round term of 
a dot clock DC, and is developing to six parallel phase expansion signals. In this 
semantics, this phase expansion circuit 32 has the function which elongates a data 
length, and the function which carries out serial-parallel conversion of the serial 
picture signal at a parallel picture signal. For example, as for the 1 st phase expansion 



signal outputted to the 1st phase expansion signal line Datal, a picture signal, for 
example, the 1st, the 7th, and pixel [ 13th ] data are elongated by the term 6 times the 
data length of a round of a dot clock DC, respectively. Similarly, sequential extension 
of the data of 6-pixel beyond is carried out at said data length. 
[0071] Similarly, data, such as the 2nd, the 8th, and the 14th pixel, are elongated by 
said data length, and the 2nd phase expansion signal outputted to the 2nd phase 
expansion signal line Data2 is outputted. 

[0072] In this example, this extension and expansion actuation are performed using 
the analog interface IC, and the picture signal of an analog is developed six phases. 
[0073] in addition, the 1st example — setting — the 1- the 1- outputted to the 6th 
phase expansion signal line Datal -Data6 — as for the 6th phase expansion signal, the 
head location of each pixel data Is outputted only for a round term of a dot clock DC in 
the condition of having shifted one by one. 

[0074] (Explanation of the example of 6 phase expansion circuit and a 
polarity-reversals circuit) The example of 6 phase expansion circuit and a 
polarity-reversals circuit is shown in drawing 3 , drawing 4 , and drawing 5 . In drawing 
3 , the phase expansion circuit 32 consists of switches 500a-500f, capacitors 
502a-502f, and buffers 504a-504f. And the sampling clocks SCLK1-SCLK6 with which 
the phase shifted as shown in drawing 6 are inputted into Switches 500a-500f 
corresponding to one to one, respectively. When turned on with the clock, each 
switches 500a-500f sample data, and make the capacitors 502a-502f of the latter 
part charge the charge of data. Each switches 500a-500f hold data potential, while 
being turned off with the clock. Thereby, as shown in drawing 6 , 6 phase expansion 
signal is acquired through Buffers 504a-504f. 

[0075] Amplifying circuits 506a-506f and the polarity-reversals circuits 508a-508f are 
established in the each buffers [ 504a-504f ] latter part. An example of this amplifying 
circuit and a polarity-reversals circuit is shown in drawing 4 and drawing 5 . 
[0076] The amplifying circuit consists of video amplifier (an operational amplifier may 
be used) 510 as shown in drawing 4 . A polarity-reversals circuit has the buffer 540 
which consisted of a buffer 530 which consisted of the polarity-reversals section 520 
which consisted of resistance R1 and R2 and the 1st transistor TR1, and resistance 
R3 and the 2nd transistor TR2, and resistance R4 and the 3rd transistor TR3, and the 
switch SW1 which chooses the output of buffers 530 and 540 alternatively. 
[0077] The case where it is a square wave as [ of explanation ] the output of video 
amplifier 510 is drawing 4 is explained for convenience. Here, resistance with the 
resistance R1 and R2 of drawing 4 is almost equal, and sets Vdd to 1 2V. In this case, 
each potential of the point A of drawing 4 and Point B turns into potential of axial 
symmetry mostly potential [ middle ], for example, a boundary [ V / 6], as it is shown 
in drawing 4 . Black level is [ 1 1V and the white level of the potential of Point A ] 7V, 
and black level is [ 1 V and the white level of the potential of Point B ] 5V. Thus, the 



polarity has reversed two picture signals which appear in Point A and Point B on the 
basis of the polarity-reversals reference potential between the black level of both 
signals. In this example, the signal which appears in Point B is made into the picture 
signal of negative polarity, and the signal which appears in Point A is made into the 
picture signal of straight polarity. In addition, the potential used as the criteria of 
polarity reversals turns into the power-source potential Vdd and the main potential 
Vref of ground potential GND, i.e., the amplitude core potential of an analog picture 
signal. 

[0078] The signal of the negative polarity which appears In Point B is outputted to 
Terminal C through a buffer 540, and the signal of the straight polarity which appears 
in Point A appears in Terminal D through a buffer 530. And one side of the phase 
expansion signal of these straight polarity and negative polarity Is chosen by the 
switch SW1 switched based on a polarity-reversals timing signal, and Is outputted. 
[0079] In this example, as shown In drawing 32 , polarity-reversals actuation Is carried 
out for every line towards carrying out polarity-reversals actuation for every dot In 
the direction In which a scan signal line Is prolonged, and a data-line signal line being 
extended, and polarity-reversals timing Is set to suit this. In addition, when precharge 
is required, polarity-reversals actuation Is not carried out for every line [ at least ], 
and dot reversal is not indispensable. 

[0080] Drawing 5 shows other the amplifying circuits 506a-506f shown in drawing 3 , 
and polarity-reversals circuits [ 508a-508f ] examples. In drawing 5 , an amplifying 
circuit 510 and differential amplifying circuits 550 and 560 are formed. It is outputted 
to Terminal C from a differential amplifying circuit 550, level of the picture signal 
inputted into a differential amplifying circuit 550 through an amplifying circuit 510 
being used as the potential of straight polarity to the above-mentioned amplitude core 
potential Vref. Similarly, it is outputted to Terminal D from a differential amplifying 
circuit 560, level of the picture signal inputted into a differential amplifying circuit 560 
through an amplifying circuit 510 being used as the potential of negative polarity to 
the above-mentioned amplitude core potential Vref. The potential of each terminals C 
and D Is switching a switch SW1 based on a polarity-reversals timing signal, and is 
chosen and outputted. 

[0081] In addition. In the example of drawing 3 , since magnification and polarity 
reversals are carried out after phase expansion, six amplifying circuits 506a-506f and 
six polarity-reversals circuits 508a-508f are needed. However, in the phase where the 
signal amplitude before signal magnification is small, since the charge of the signal is 
chargeable to Capacitors 502a-502f, charge time amount is quick, and there is an 
advantage which can respond to improvement in the speed. 

[0082] (configuration of a data sampling) Next, the detail of the data side actuation 
circuit 1 04 which is the characteristic configuration of this example is explained using 
the circuit diagram of drawing 7 , and the timing chart of drawing 8 . 



[0083] This data side actuation circuit 1 04 has the shift registers 1 20-1 50 of the 1 st - 
the 4th train as it is shown in drawing 7 . Each [ these ] shift registers 120-150 input 
the input signal DX used as the common shift data shown in drawing 8 (A). This input 
signal DX is made into the signal which covers eight periods of the dot clock signal DC, 
and serves as HIGH as it is shown in drawing 8 (A). Moreover, the 1st clock signal 
CLX1 shown in drawing 7 and its 1st reversal clock signal are inputted into the shift 
register 1 20 of the 1 st train. The pulse of the half-pulse width of an input signal DX is 
repeatedly outputted with the period of the pulse width of an input signal DX as the 
1st clock signal CLX1 is shown in drawing 8 (A). Similarly, the 2nd - the 4th clock 
signal CLX2-CLX4, and its reversal clock signal are inputted into the shift registers 
130-150 of the 2nd train to the 4th train, respectively. As for the 2nd - the 4th clock 
signal CLX2-CLX4, the standup stage shifts one by one for every period of a dot clock 
DC rather than the standup stage of the 1st clock signal CLX1. 
[0084] The shift registers 120-150 of each train are constituted including the 
multistage master slave mold clocked inverter, respectively. If the 1st step of the 1st 
shift register 120 is explained, the 1st clocked inverter 121a and inverter 121b used as 
a master are connected directly, and 2nd clocked inverter 121c used as a slave is 
connected to the feedback line which ties the input output line of this inverter 121b. 
Clocked inverter 121a used as a master reverses and outputs the input-clock signal 
DX, when the 1st clock signal CLX1 is HIGH. Similarly, 2nd clocked inverter 121c used 
as a slave reverses and outputs the output signal of inverter 121b, when the 1st 
reversal clock signal / CLX1 is HIGH(s). 

[0085] The Ist-step actuation in the shift register 120 of this 1st train is explained 
with reference to the timing chart of drawing 8 (A). In addition, the various signal wave 
forms outputted by the scan side actuation circuit 1 02 by reference were shown in 

drawing 8 (B). 

[0086] In a part for the first portion from which the input-clock signal DX serves as 
HIGH (a part for 4 of a dot clock DC periods), the 1st clock signal CLX1 serves as 
HIGH, and LOW which reversed the input signal DX is outputted as an output of 1 st 
clocked inverter 121a. This LOW signal is reversed in inverter 121b, and HIGH is 
outputted by the first portion of the input-clock signal DX as first shown in 
SRI -0UT1 of drawing 8 (A) as the 1 st-step output of the 1 st train shift register 1 20. 
[0087] About the second half part of the input-clock signal DX, the 1 st reversal clock 
signal inputted into 2nd clocked inverter 121c of a slave / CLX1 serves as HIGH to a 
clock signal CLX1 being set to LOW. The signal inputted into this 2nd clocked inverter 
121c is a HIGH signal from inverter 121b, and the output from the 2nd clocked 
inverter 121c serves as a LOW signal which reversed this input HIGH signal as a result. 
This LOW signal is reversed in inverter 121b. Therefore, a HIGH signal is outputted 
also for the 1st second half part of output signal SR1-0UT1 which is the Ist-step 
output in the shift register 120 of the 1st train. 



[0088] In addition, SR1-0UT1 of drawing 8 (A), — SR4-0UT1, — SR3-OUT2 show the 
output of the shift registers 120-150 of the 1st - the 4th train. SR1-SR4 of a sign 
show the 1 st train of a shift register - the 4th train, and 0UT1 of a sign and 0UT2 — 
are the 1st step position of each shift register, and the 2nd step. — An output is 
shown. 

[0089] the 2- 3rd output-signal SR2-OUT1-SR4-OUT1 is outputted in the condition 
of having shifted from the 1st standup of output-signal SR1-0UT1 one by one by 1 of 
a dot clock DC period by the Ist-step actuation of the shift registers 130-150 of the 
2nd train to the 4th train as shown in drawing 8 (A). 

[0090] 5th output-signal SR1-0UT2 is generated using the master slave mold clocked 
inverter of the 2nd step of the shift register 120 of the 1st train. 
[0091] If the output signal of the shift registers 120-150 of this 1st train - the 4th 
train is outputted to sample hold switch 106a and 106b — as it is, the conventional 
ghost phenomenon in which it explained by drawing 38 - drawing 40 will produce it. 
[0092] Then, it sets in this 1st example and they are [ shift registers 120-150 and ] 
the sample hold switches 106a and 106b of the 1st train - the 4th train. ~ Inverter 
162a and 162b~ are prepared with NAND-circuit 160a and 160b~ in between. 
[0093] This NAND circuit and inverter function as a circuit which takes the AND of 
two timing signals outputted from the shift register. 

[0094] 1st output signal SR1-0UT1 from the 1st step of the shift register 120 of the 
1st train and 5th output signal SR1-00T2 from the 2nd step are inputted into 
NAND-circuit 160a prepared in the preceding paragraph of sample hold switch 106a 
connected to 1 st data signal line 1 1 2a. Therefore, the period of four periods of a dot 
clock DC will be set up as a sampling period as sampling period signal SLI-Datal 
obtained via this NAND-circuit 1 60a and inverter 1 62a of that latter part serves as an 
AND of 1st output signal SR1-0UT1 and 5th output signal SR1-0UT2 and it is shown 
in drawing 8 (A). 

[0095] SLI-Datal of drawing 8 (A), — SL4-Data4, and — are impressed to the gate of 
TFT of sample hold switch 106a, ~106d, and ~, and make the TFT turn on at the 
time of High level. When the signal is expressed with SL(n)-Data (m), m (m=1-6) of 
Sign Data (m) shows the number of phase expansion signal-line Data 1-6 sampled by 
the signal, n of Sign SL (n) shows the sequence of a sampling period signal. 
[0096] In the preceding paragraph of sample hold switch 106b connected to 2nd data 
signal line 112b, signal SR2-0UT1 from the 1st step of the shift register 130 of the 
2nd train and signal SR2-OUT2 from the 2nd step are inputted to NAND-circuit 1 60b. 
Therefore, although a standup is behind [ 1st sampling period signal SLI-Datal ] in 
2nd sampling period signal SL2-Data2 obtained via this NAND-circuit 160b and 
inverter 1 62b of that latter part only as for one period of a dot clock DC, a sampling 
period turns into a period of four periods of a dot clock DC similarly. In addition, the 
same is said of the case of the data signal line after the 3rd data signal line. 



[0097] (data sampling action) Drawing 9 indicates relation with sampling period signal 
SL(n)-Data (m) to be the phase expansion signals Data1-Data6 inputted into each 
sample hold switch 106. Drawing 9 shows sampling period signal SL1-Data1, 
SL7-Data1, and SL13-Data1 which sample the phase expansion signal Datal. It is 
inputted into 1 st sample hold switch 1 06a on the source line of TFT on which the 
information which has the data length for six periods of a dot clock DC constitutes 
this sample hold switch 106a as shown in drawing 9 . On the other hand, sampling 
period signal SL1 -Datal which went via NAND-circuit 160a and inverter 162a is 
inputted into the gate of TFT which constitutes sample hold switch 106a. This 
sampling period signal Sl-Datal is set as the sampling period for four periods (period 
of High) when one period was removed before and behind that to the data lengths of a 
phase expansion signal being six periods of a dot clock signal. 

[0098] Even if it constitutes the sample hold switch 106 from TFT even if and a 
limitation is in this write-in capacity of TFT by setting up such a sampling period, if it 
puts in another way, the liquid crystal display without a ghost which is not influenced 
by the last data on a liquid crystal display can be performed. 

[0099] After the image data on a phase expansion signal line is stabilized by the gate 
of TFT where this reason constitutes the sample HORUDO switch 1 06, it is because it 
will be opened by the High level of a sampling period signal. And before the data on 
this phase expansion signal line change, it is because the gate of TFT is closed. 
Furthermore, the sample hold switches 106a and 106g connected to the same phase 
expansion signal line Datal and 106n — shift and drive the closing motion timing of the 
gate, and two or more gates do not serve as open simultaneously so that clearly from 
a gap of the period of the High level of SL1 -Datal, SL7-Data1, and SL13-Data1. Thus, 
only the stable data which do not receive effect in the last data can be sent out to the 
data signal line 1 1 2 by setting up a sampling period only about the data area by which 
it was stabilized in the data length of a phase expansion signal. This data will be 
written in the liquid crystal layer 116 and retention volume through the switching 
element 114 turned on with the scan signal from the scan side actuation circuit 102. 
[0100] Stable data are hereafter sent out to data signal line 1 12b which carries out a 
sequential response, and 112c— through sampling switch 106b and 106c— similarly, 
and the writing to the liquid crystal layer 116 connected to 1st scan signal-line 1 10a 
through the switching element 114 is carried out by point sequential actuation. After 
that, the writing of above-mentioned data will be repeated and carried out with the 
scan signal fi-om the scan side actuation circuit 102, carrying out sequential ON of the 
switching element 114 connected to the scan signal line 110 of the 2nd henceforth. 
[0101] (precharge actuation) With this example equipment, each data signal line is 
precharged with the polarity of the electrical potential difference impressed to a pixel 
before the sampling period mentioned above about each data signal line based on the 
pixel data sampled in the sampling period, and the same polarity. 



[0102] The need for this precharge is briefly explained using drawing 10 (A) and (B). 
First, scan signal-line 1 10a is chosen in the first selection period (TFT1 14a turns on), 
and the case where wrote the negative black level potential B1 in liquid crystal cell 
1 1 6a on the basis of the opposite substrate electrode (common electrode) shown in 
drawing 10 (A), and a black display is performed to it through data signal line 1 1 2a is 
considered. In the next selection period after 1 horizontal scanning, scan signal-line 
110b is chosen (TFT114b turns on), through the same data signal line 112a as last 
time, forward black level potential B-2 is written in liquid crystal cell 1 1 6b, and a black 
display is performed to it. In this case, as shown in drawing 10 (A), the black level 
potential B1 and B-2 have the potential difference largest since the polarity is 
reversed even if it is the same black display. 

[0103] For this reason, in order to charge the parasitic capacitance C of a data signal 
line with the picture signal itself, as shown in "R1 " of drawing 1 0 (A), the potential of a 
data signal line must be changed to B-2 from the black level potential B1 within the 
sampling period TSAM. 

[0104] However, in this example, since it is made still shorter than the sampling period 
of conventional drawing 38 as mentioned above, within this sampling period TSAM, it is 
reverse and B-2 or its thing [ making it change to B1 ] becomes difficult from black 
level potential B-2 from the black level potential B1 about a data signal line. 
[0105] Then, data signal line 1 12a is precharged with the 2nd precharge potential PV 2 
which is the polarity of the electrical potential difference impressed to a pixel by the 
picture signal in the precharge period TPRE before the sampling period TSAM shown 
in drawing 10 (A), and the same polarity. If it carries out like this, it can precharge 
comparatively with the 2nd precharge potential PV 2 from the black level potential B1 
in a short time at the precharge period TPRE. it is made to change from the 2nd 
precharge potential PV 2 to black level potential B-2 in the subsequent sampling 
period TSAM — being sufficient . Since there are few amounts of charge (discharge) 
of the parasitic capacitance C of the data signal line in this precharge period TPRE 
and the sampling period TSAM, charge and discharge are made for a short time. 
[0106] In this example, the precharge period set up in the precharge actuation circuit 
1 70 is explained with reference to drawing 1 1 . 

[0107] Drawing 11 shows the sampling period TSAM of each data signal line in the 
period covering the 1 horizontal-scanning period Hn and the following horizontal 
scanning period Hn+1 . The precharge period TPRE is set up at one from initiation of a 
horizontal scanning period to initiation of the sampling period TSAM of stages. 
[0108] What is necessary is just to set it as a horizontal blanking interval Bn and Bn+1 
— , in order to set up a precharge period common about each data signal line. In this 
horizontal blanking interval Bn and Bn+1 — , it is because a sampling period is not set 
up about which data signal line, either. 

[0109] A sampling period can be used as it is about other data signal lines as a 



precharge period which should be set up before the sampling period set up about a 
certain data signal line so that clearly from drawing 11 . For example, the sampling 
period TSAMa of data signal line 1 1 2a (n) can be made to serve a double purpose as 
precharge periods TPREe (n) and TPREf (n) which should be set up before the 
sampling periods TSAMe (n) and TSAMf (n), such as data signal line 1 1 2e or 1 1 2 etc.f, 
as the broken line of drawing 1 1 shows. It is because the sampling period TSAMa of 
data signal line 1 1 2a (n) does not overlap sampling period [ of data signal line 1 1 2e and 
1 1 2d— ] TSAMe (n) and TSAMf (n) — . If it carries out like this, it is not necessary to 
form the precharge circuit 170 separately [ the data side actuation circuit 104 shown 
in drawing 1 ]. In addition, about the example using one data-line actuation circuit 
which functions as the data side actuation circuit 104 and a precharge actuation 
circuit 170, a detail is later mentioned in the 3rd example shown in drawing 15 - 
drawing 1 9 . 

[0110] (2) The 2nd example of the 2nd ******** carries out liquid crystal display 
actuation using a phase expansion signal with the data length for six periods of a dot 
clock, and a sampling period signal with the sampling period for three periods of a dot 

clock. 

[01 1 1] The data side actuation circuit 104 has the shift registers 200-220 of the 1st - 
the 3rd train as shown in drawing 1 2 . Each [ these ] shift registers 200-220 input the 
input signal DX used as common shift data as they are shown in drawing 13 . This 
input signal DX is made into the signal which covers six periods of the dot clock signal 
DC, and serves as HIGH as it is shown in drawing 13 . Moreover, the 1st clock signal 
CLK1 shown in drawing 13 , its 1st reversal clock signal / CKL1 is inputted into the 
shift register 200 of the 1 st train. The pulse of the half-pulse width of an input signal 
DX is repeatedly outputted with the period of the pulse width of an input signal DX as 
the 1st clock signal CLK1 is shown in drawing 13 . Similarly, the 2nd and 3rd clock 
signal CLK2 and CLK3, and its reversal clock signal /3 are inputted into the shift 
register 210,220 of the 2nd train and the 3rd train, respectively. [ CLK2/CLK3 ] As for 
the 2nd and 3rd clock signal CLK2 and CLK3, the standup stage shifts one by one for 
every period of a dot clock DC rather than the standup stage of the 1 st clock signal 
CLK1. 

[0112] The shift registers 200-220 of each train are constituted including the 
multistage master slave mold clocked inverter, respectively. 

[0113] Output signal SRI -0UT1 of the shift registers 200-220 of this 1 st train - the 
3rd train and — SR3-OUT2 become as they are shown in drawing 1 3 . 
[0114] 1st output signal SR1-0UT1 from the 1st step of the shift register 200 of the 
1st train and 4th output signal SR1-0UT2 from the 2nd step are inputted into 
NAND-circuit 160a prepared in the preceding paragraph of sample hold switch 106a 
connected to 1 st data signal line 1 1 2a. Therefore, the High period of three periods of a 
dot clock DC will be set up as a sampling period as sampling period signal SLI-Datal 



obtained via this NAND-circuit 160a and inverter 162a of that latter part serves as an 
AND of 1st output signal SR1-0UT1 and 4th output signal SR4-OUT2 and it is shown 

in drawing 13 . 

[0115] Similarly, in the preceding paragraph of sample hold switch 106b connected to 
2nd data signal line 112b, signal SR2-0UT1 from the 1st step of the shift register 210 
of the 2nd train and signal SR2-OUT2 from the 2nd step are inputted to NAND-circuit 
160b. Therefore, although a standup is behind [ 1st sampling period signal SL1-Data1 ] 
in 2nd sampling period signal SL2-Data2 obtained via this NAND-circuit 160b and 
inverter 1 62b of that latter part only as for one period of a dot clock DC, a sampling 
period turns into a High period of three periods of a dot clock DC similarly. In addition, 
the same is said of the case of the data signal line after the 3rd data signal line. 
[01 1 6] In addition, 7th sampling period signal SL7-Data1 of drawing 13 is a signal 
which samples the same phase expansion signal line Datal as 1st sampling period 
signal SL1 -Datal. Both sampling period is shifted and set up so that clearly from 
drawing 13 . 

[01 1 7] (data sampling action) Drawing 14 indicates relation with sampling period signal 
SL(n)-Data (m) to be the phase expansion signals Datal -Data6 inputted into each 
sampling switch 102. This drawing 1 4 shows the same wave as drawing 9 . For example, 
it is inputted into 1st sample hold switch 106a on the source line of TFT on which the 
information which has the data length of six periods of a dot clock DC constitutes this 
sample hold switch 106a as shown in drawing 14 . On the other hand, sampling period 
signal SL1 -Datal which went via NAND-circuit 160a and inverter 162a is inputted into 
the gate of TFT which constitutes sample hold switch 106a. This sampling period 
signal SL1 -Datal is set as the sampling period for three periods when 1.5 periods 
were removed before and behind that to the data lengths of a phase expansion signal 
being six periods of a dot clock signal as it is shown in drawing 14 . Therefore, it 
becomes possible to write in the stable data which are not influenced of the last data 
like the 1 st example. 

[0118] (precharge actuation) In this 2nd example, since the die length of a sampling 
period only differs to the 1st example, a precharge period can be set up like drawing 
H- 

[0119] (3) The 3rd example of the 3rd ******** carries out liquid crystal display 
actuation using a phase expansion signal with the data length for six periods of a dot 
clock, and a sampling period signal with the sampling period for two periods of a dot 
clock. 

[01 20] A different point from the 1 st example is a point changed into what shows the 
data side actuation circuit shown in drawing 1 and drawing 7 to drawing 1 5 and drawing 
16 . That is, it is the point changed into one data signal line actuation circuit 180 which 
shows the data side actuation circuit 104 and the precharge actuation circuit 170 
which are shown in drawing 1 and drawing 7 to drawing 15 in this 3rd example. This 



data signal line actuation circuit 1 80 is used also [ setting out / setting out of a 
precharge period, and / of a sampling period ]. 

[0121] (configuration of a data signal line actuation circuit) The data signal line 
actuation circuit 180 has the shift registers 300 and 310 of the 1st and 2nd train as 
shown in drawing 16 . The input signal DX used as the shift data inputted into each 
[ these ] shift registers 300 and 310 in common is made into the signal which covers 
four periods of the dot clock signal DC, and serves as HIGH as it is shown in drawing 
12 . Moreover, the 1 st clock signal CLK1 shown In drawing 16 and its 1 st reversal 
clock signal are inputted into the shift register 300 of the 1st train. The pulse of the 
haH^pulse width of an input signal DX is repeatedly outputted with the period of the 
pulse width of an input signal DX as the 1st clock signal CLK1 is shown in drawing 17 . 
Similarly, the 2nd clock signal CLK2 and its reversal clock signal are inputted into the 
shift register 310 of the 2nd train, respectively. As for the 2nd clock signal CLK2, only 
in one period of a dot clock DC, the standup stage shifts rather than the standup 
stage of the 1 st clock signal CLK1 . 

[0122] The shift registers 300 and 310 of each train are constituted including the 
multistage master slave mold clocked inverter, respectively. 

[0123] Output signal SR1-0UT1 of the shift registers 300 and 310 of this 1st train and 
the 2nd train and — SR1-0UT4 become as they are shown in drawing 1 7 . 
[0124] 1st output signal SR1-0UT1 from the 1st step of the shift register 300 of the 
1st train and 3rd output signal SR1-0UT2 from the 2nd step are inputted into 
NAND-circuit 160a prepared in the preceding paragraph of sample hold switch 106a 
connected to 1 st data signal line 1 1 2a. Therefore, the period of two periods of a dot 
clock DC will be set up as a sampling period as sampling period signal SL1-Data1 
obtained via this NAND-circuit 160a and inverter 162a of that latter part serves as an 
AND of 1st output signal SR1-0UT1 and 3rd output signal SR1-0UT2 and it is shown 
in drawing 1 7 . 

[0125] Similarly, in the preceding paragraph of sample hold switch 106b connected to 
2nd data signal line 1 12b, signal SR2-0UT1 fi-om the 1st step of the shift register 310 
of the 2nd train and signal SR2-OUT2 from the 2nd step are inputted to NAND-circuit 
160b. Therefore, although a standup is behind [ 1st sampling period signal SL1-Data1 ] 
in 2nd sampling period signal SL2-Data2 obtained via this NAND-circuit 160b and 
inverter 162b of that latter part only as for one period of the dot block DC, a sampling 
period turns into a period of two periods of a dot clock DC similarly. In addition, the 
same is said of the case of the data signal line after the 3rd data signal line. 
[0126] Moreover, in this 3rd example, sample hold switch 106a and switch 172a for 
precharge are connected to the end of data signal line 1 12a at juxtaposition as shown 
in drawing 15 and drawing 16 . The same is said of other data signal lines. 
[0127] Sampling period signal SL1-Data1 obtained from inverter 162a is made to input 
into the switch 1 72d [ for precharge ] control terminal by which parallel connection 



was carried out to switch 106d for a sampling in this 3rd example furthermore as 
shown in drawing 16 . Consequently, sampling period signal SL1-Data1 for data signal 
line 1 1 2a is made to serve a double purpose as a precharge period signal for 1 72d of 
data signal lines. Thus, in the 3rd example, the sampling period signal for n Motome's 
data signal line is made to serve a double purpose as a precharge period signal for n+3 
Motome's data signal line. 

[0128] (data sampling action) Drawing 18 indicates relation with sampling period signal 
SL(n)-Data (m) to be the phase expansion signals Data1-Data6 inputted into each 
sampling switch 102. This drawing 18 shows the wave of the same signal as drawing 9 . 
For example, it is inputted into 1st sample hold switch 106a on the source line of TFT 
on which the information which has the data length for six periods of a dot clock DC 
constitutes this sample hold switch 106a as shown in this drawing. On the other hand, 
sampling period signal SL1-Data1 which went via NAND-circuit 160a and inverter 
162a is inputted into the gate of TFT which constitutes sample hold switch 106a. This 
sampling period signal SLI-Datal is set as the sampling period for two periods when 
two periods were removed before and behind that to the data length of a phase 
expansion signal being a part for 6 of the dot clock signal DC periods. Therefore, it 
becomes possible to write in the stable data which are not influenced of the last data 
like the 1 st and 2nd example. 

[0129] (precharge actuation) The precharge actuation carried out before this data 
sampling is explained with reference to drawing 19 . Drawing 1 9 shows the relation of 
the precharge period TPRE and the sampling period TSAM which are set up about 
each data signal line. 

[0130] The data signal line actuation circuit 180 uses the sampling period set up about 
n Motome's data signal line as a precharge period of n+3 Motome's data signal line as 
mentioned above. That is, the sampling period set up about 1 Motome's data signal line 
1 1 2a is made to serve a double purpose as a precharge period for 11 2d of 4 Motome's 
data signal lines as shown in drawing 1 9 . Similarly, the sampling period set up about 2 
Motome's data signal line 1 1 2b is made to serve a double purpose as a precharge 
period for 5 Motome's data signal line 1 1 2e. Thus, what is necessary is just to carry 
out parallel connection of the switch for precharge, and the switch for a sampling to 
the end side of a data signal line, and to form one data signal line actuation circuit 1 80 
which drives those switches, as shown in drawing 15 and drawing 1 6 since a sampling 
period signal can be made to serve a double purpose as a precharge signal. Therefore, 
while circuit magnitude contracts as compared with the case of drawing 1 and a 
circuit layout becomes easy, it can contribute to the miniaturization of the circuit 
board. 

[0131] Here, between the precharge periods and sampling periods which were set up 
about the same data signal line, spacing for one period of a dot clock DC shown in 
drawing 18 is prepared. Therefore, it becomes possible to supply the sampled data 



potential about the data signal line which turned off switch 1 72for precharge a, and 
1 72b — , and precharge completed. The supply line of a precharge period signal which 
sets up a precharge period especially is taken about, and even if it originates in the 
parasitic capacitance of the supply line and delay arises, the situation where the 
switch for precharge and the switch for a sampling are simultaneously turned on by 
spacing mentioned above can be prevented. Although potentials other than original 
data will be sampled and image quality will deteriorate if both switches are turned on 
simultaneously, this example can prevent the evil. 

[0132] Here, in drawing 1 1 which explained setting out for the precharge period in the 
1st example, in order to open the same spacing as the 3rd example between a 
precharge period and a sampling period, the sampling period for n Motome's data 
signal line must be set up as a precharge period for n+5 Motome's data signal line. In 
this point and the 3rd example, by making the die length of a sampling period shorter 
than the case of the 1st example, the leading-about die length of the line of a 
precharge period signal can be shortened, a circuit layout becomes simpler, and delay 
of a precharge period signal also decreases. 

[0133] (4) The 4th example of the 4th ******** changes point sequential actuation of 
the 1st and 3rd examples for example, into 6-pixel simultaneous actuation of the 
number of phase expansions, and the same number, for example, a dot clock 
high-frequency-izes that it is an engineering workstation (EWS) (for example, 
130MHz) — having — a dot order — the phase contrast for degree actuation is set to 
10 or less ns. In this case, if a sample hold switch is set to TFT, switching cannot be 
followed at all. Therefore, in such a case, two or more simultaneous actuation is 
effective. Hereafter, this 4th example is explained with reference to drawing 20 - 
drawing 22 . 

[0134] (the configuration and phase expansion signal of a data-processing circuit 
block) the 4th example — setting — the 1- the 1- outputted to the 6th phase 
expansion signal line Data1-Data6 — in order to realize 6-pixel simultaneous writing, 
the head location of the phase expansion signal [ 6th ] where each pixel data switch 
corresponds, as shown in drawing 22 . 

[0135] For this reason, in this 4th example, the data-processing block 30 shown in 
drawing 20 is extending the sample hold circuit 36 between the phase expansion 
circuit 32, and magnification and an inverting circuit 34. As for the head location of 
each pixel data of each phase expansion signal, one period of dot clocks DC will shift 
at a time by 1st sample hold actuation in the phase expansion circuit 32 as drawing 2 . 
however, as being shown in drawing 22 by bundling up in the sample hold circuit 36 of 
the latter part, and carrying out sample hold again — the 1- the 1- outputted to the 
6th phase expansion signal line Data1-Data6 — the head location of the phase 
expansion signal [ 6th ] of each pixel data corresponds. In addition, buffer memory can 
be used as a latter sample hold circuit 36. Moreover, magnification and an inverting 



circuit 34 may be arranged in the preceding paragraph of the phase expansion circuit 
32. 

[01 36] (the configuration and its actuation of a data side actuation circuit) The data 
side actuation circuit 104 has the shift register 400 of the 1st train as shown in 
drawing 20 . The input signal DX used as the shift data inputted into this shift register 
400, a clock signal CLK, and its reversal clock signal are the same as the input signal 
DX of the 1 st example shown in drawing 8 (A), the 1 st clock signal CLX, and its 
reversal clock signal. That is, an input signal DX is made into the signal which covers 
eight periods of the dot clock signal DC, and serves as HIGH as it is shown in drawing 
21 . Moreover, the pulse of the half-pulse width of an input signal DX is repeatedly 
outputted with the period of the pulse width of an input signal DX as a clock signal 
CLK is shown in drawing 21 . 

[0137] The shift register 400 is constituted including the multistage master slave mold 
clocked inverter. The output signal SL 1 and --SL8 of each stage of this shift register 
400 become as they are shown in drawing 21 . 

[0138] and — this 4th example — the 1- the 1st output signal SL 1 from the 1st step 
of a shift register 400 is inputted into the sample hold switches [ which were 
connected to the 6th data signal line 112a-112f / 106a-106f ] gate in common. 
[0139] the same — carrying out — the 7- the 4th output signal SL 4 from the 4th 
step of a shift register 400 is inputted into the sample hold switches [ which were 
connected to the 12th data signal line 112g-112l. / 106g-106l. ] gate in common. In 
addition, the same is said of the case of the data signal line after the 13th data signal 
line. 

[0140] Consequently, as shown in drawing 22 , the period of four periods of a dot clock 
DC will be set up in common as a sampling period to the phase expansion signal of the 
data length of six periods of a dot clock DC. Therefore, it becomes possible to write in 
the stable data which are not influenced of the last data like the 1 st - the 3rd example. 
[0141] In addition, although the same input signal DX as the 1st example, a clock 
signal CLX, and its reversal clock signal were used in this 4th example, the signal with 
which the 2nd and 3rd example corresponds can be used. If the signal of the 2nd 
example is used, the period of three periods of a dot clock DC will be set up in 
common as a sampling period. Similarly, if the signal of the 3rd example is used, the 
period of two periods of a dot clock DC will be set up in common as a sampling period. 
[0142] (precharge actuation) The timing of the precharge in the 4th example is 
explained with reference to drawing 23 . six data signal line 112 (g) - simultaneously 
sampled in this 4th example — the sampling period TSAM1 of six data signal lines 
1 12a-1 12h sampled simultaneously is made to serve a double purpose as a precharge 
period TPRE2 set up before the sampling period TSAM2 of 1 12 (I). It is also possible to 
replace with this and to precharge all data signal lines within a horizontal blanking 
interval. 



[0143] (5) The 5th example of the 5th ******** is a modification of the 1st - the 3rd 
example, with the data-processing circuit block 30, performs magnification and 
polarity reversals first, and is carrying out 6 phase expansion after that as shown in 
drawing 24 . In this case, the number of magnification and the polarity-reversals 
circuits 34 is one sufficient as shown in drawing 24 . Therefore, circuit magnitude 
contracts as compared with the case of drawing 3 , and dispersion in the signal 
potential between six phase expansion signal lines becomes only a part for DC offset 
of six sample hold circuits, and decreases. In addition, dispersion in the gain in six 
video amplifier is added, and dispersion in the signal potential between six phase 
expansion signal lines in the case of drawing 3 becomes larger. Magnification and the 
polarity-reversals circuit 34 of drawing 24 are the same about the 6th example or 
subsequent ones which may use the configuration of drawing 5 and is explained below. 
[0144] (6) The 6th example of the 6th ******** is a modification of the 4th example, 
like the 5th example, performs magnification and polarity reversals first with the 
data-processing circuit block 30, and is can-ying out 6 phase expansion after that as 
shown in drawing 25 . In this case, the number of magnification and the 
polarity-reversals circuits 34 is one sufficient as shown in drawing 25 . Therefore, 
circuit magnitude contracts as compared with the case of drawing 3 , and dispersion in 
the signal potential of six picture signal lines also becomes empty, and is lost. 
[0145] Drawing 26 is a timing chart explaining actuation of the circuit of drawing 25 . It 
is as above-mentioned that the output of the phase expansion circuit 32 of drawing 25 
is equivalent to the 1st sample hold output shown in drawing 26 , and serves as a 
signal by which 6 phase expansion was carried out. Based on the 2nd sample hold 
clock SCLK7 of drawing 26 , on-off actuation of the switches 550a-550f formed in the 
sample hold circuit 36 of drawing 25 is carried out simultaneously. Consequently, the 
head location of an output [ buffers / 554a-554f / of drawing 25 ] of each pixel data 
corresponds so that it may be shown as 2nd sample hold output of drawing 26 . About 
precharge actuation, it can carry out like the 4th example. 

[0146] (7) The 7th example of the 7th ******** has established two sample hold 
circuits 36 and 38 in the latter part of the phase expansion circuit 32 as it shows the 
modification of drawing 25 and shows it to drawing 27 . Drawing 28 is a timing chart 
explaining actuation of the circuit of drawing 27 . The output of the phase expansion 
circuit 32 of drawing 27 is equivalent to the 1st sample hold output shown in drawing 
28 , and serves as a signal by which 6 phase expansion was carried out. Based on the 
sampling clock SCLK7 of drawing 28 , on-off actuation of the switches 550a-550c 
formed in the sample hold circuit 36 of drawing 27 is carried out simultaneously. 
Consequently, the head location of the buffer 554a - 554c output of drawing 27 of 
each pixel data corresponds so that it may be shown as 2nd sample hold output of 
drawing 28 . Based on the sampling clock SCLK8 of drawing 28 , on-off actuation of 
the switches 550d-550f formed in the sample hold circuit 36 of drawing 27 is carried 



out simultaneously. Consequently, the head location of the buffer 554a - 554c output 
of drawing 27 of each pixel data corresponds so that it may be shown as 2nd sample 
hold output of drawing 28 . Based on the sampling clock SCLK9 of drawing 28 , on-off 
actuation of the switches 560a-560f formed in the sample hold circuit 38 of the last 
stage of drawing 27 is carried out simultaneously. Consequently, the head location of 
an output [ buffers / 564a-564f / of drawing 27 ] of each pixel data corresponds so 
that it may be shown as 3rd sample hold output of drawing 28 . 
[0147] Whenever it carries out like this, in the data sampling of each time, the part 
which is not the edge of the data area of the data length by which 6 phase expansion 
was carried out can be sampled. Therefore, it is prevented that an unnecessary 
component mixes in the wave supplied to the display element of a liquid crystal panel, 
and image quality improves. Precharge actuation in this case as well as the 4th 
example is carried out. 

[0148] (8) The 8th example of the 8th ******** enables 1 dot of a liquid crystal panel, 
and polarity-reversals actuation in every line, and reduces the bias of dispersion in 
the signal between six phase expansion signal lines. 

[0149] The 1st [ which inputs the output of video amplifier 510 ], and 2nd 
polarity-reversals circuit 600 and 610 is formed as shown in drawing 29 . The circuitry 
of the this 1st and 2nd polarity-reversals circuit 600 and 610 is the same as drawing 
4 , and considers the switch of the last stage as the 1st switch SW1 and the 2nd 
switch SW2, respectively. This 1st and 2nd switch 1 and SW 2 is driven so that a 
mutually different polarity may be chosen in dot reversal actuation. In performing only 
line reversal, it drives this 1st and 2nd switch 1 and SW 2 so that the same polarity 
may be chosen mutually. 

[0150] The output of the 1st switch SW1 is inputted into 1 of the phase expansion 
circuit 34, and the 3 or 5th switches 500a. 500c, and 500e. The output of the 2nd 
switch SW2 is inputted into 2 of the phase expansion circuit 34, and the 4 or 6th 
switches 500b, 500d, and 500f 

[0151] Six kinds of sampling clocks SHCL1-SHCL6 which drive the 1st to the 6th 
switches 500a-500f are prepared as shown in drawing 30 , and they are generated 
with the timing generating circuit block 20 based on select signals 81-86. With this 
equipment, based on the horizontal synchronization and vertical synchronization of 
actuation of a liquid crystal panel 10, supply of six kinds of sampling clocks 
SHCL1-SHCL6 was chosen from the patterns of 81-86, and is switched. For this 
reason, in the timing generating circuit 20, 6 ** counter which counts a Horizontal 
Synchronizing signal is formed. If it puts in another way whenever 6 ** counter counts, 
the scan signal line 110 of drawing 1 will switch select signals 81-86 in order to every 
[ which is newly chosen ] one horizontal scanning (1H), and will output them to it. 
[01 52] Here, a buffers [ used as the output of the phase expansion circuit 32 / 
504a-504f ] phase expansion signal output is called for short VI -V6. respectively. 



When these outputs VI -V6 are rearranged into a pixel location and carried out, the 
driving method shown in drawing 31 can be considered. 

[0153] A select signal S2 and the 3rd line followed the select signal S3, the select 
signal S6 was —6 line followed [ of a select signal SI and the 2nd line ], and drawing 
31 has repeated this for the sampling sequence of the 1st line with a switch and 
subsequent lines. + in drawing 31 and - show the polarity of data, they are switching 
the 1st and 2nd switch SW1 and SW2 with the signal from the timing generating circuit 
block 20, and the so-called dot reversal actuation of them as drawing 31 is attained. If 
the actuation output of drawing 31 is expressed with the serial pixel data a1, a2, — 
(the 1st line), b1 and b2 — (the 2nd line), it must be supplied as drawing 32 at each 
pixel. 

[0154] In this 8th example, the connection change-over circuit (rotation circuit) 700 
which switches connection between six phase expansion signal output lines 
505a-505f and six phase expansion signal supply lines Data1-Data6 is formed so that 
the output of drawing 31 may be supplied by each pixel as drawing 32 . It is necessary 
to perform this change-over synchronizing with a change-over of the phase 
expansion sequence in the above-mentioned phase expansion circuit 34, and is 
chosen from six kinds shown in drawing 30 based on the signal from the timing 
generating circuit block 20. The dot reversal actuation shown in drawing 32 is 
realizable with this change-over. 

[0155] Since according to this 8th example a bright pixel does not follow the 
lengthwise direction of a liquid crystal panel 100 like before and it is scattered in the 
direction of slant here, for example even if the gain of one certain amplifier is high 
even if there is dispersion in the gain in the middle of six phase expansion signal lines 
(for example, amplifier), it cannot be conspicuous on vision and can carry out. 
[01 56] (9) The electronic equipment constituted using the image display device of 
each 9th example above-mentioned example is constituted including the display 
panels 1006, such as the source 1000 of a display Information output shown in drawing 
33 , the display information processing circuit 1002, the display actuation circuit 1004, 
and a liquid crystal panel, the clock generation circuit 1008, and a power circuit 1010. 
The source 1000 of a display information output Is constituted including the tuning 
circuit which aligns and outputs memory, such as ROM and RAM, and a TV signal, and 
outputs display information, such as a video signal, based on the clock from the clock 
generation circuit 1008 equivalent to the above-mentioned timing circuit block 20. 
The display information processing circuit 1002 is equivalent to the data-processing 
circuit block 30 of each above-mentioned example, and processes and outputs display 
information based on the clock from the clock generation circuit 1008. This display 
information processing circuit 1002 can include an others and gamma correction 
circuit, a clamping circuit, etc. which are above-mentioned magnification and 
polarity-reversals circuit, a phase expansion circuit, a rotation circuit, etc. The 



actuation circuit 1004 is constituted including the above-mentioned scan side 
actuation circuit 102, the data side actuation circuit 104 and the precharge actuation 
circuit 1 60, or the data-line actuation circuit 1 80, and carries out display actuation of 
the liquid crystal panel 1006. A power circuit 1010 supplies power to each 
above-mentioned circuit. 

[0157] The equipment equipped with the video tape recorder of the personal 
computer corresponding to multimedia (PC) and engineering workstation (EWS) which 
are shown in the liquid crystal projector shown in drawing 34 and drawing 35 , the 
pager shown in drawing 36 or a cellular phone, a word processor, television, a 
viewfinder mold, or a monitor direct viewing type, an electronic notebook, an 
electronic calculator, car navigation equipment, the POS terminal, and the touch panel 
as electronic equipment of such a configuration can be mentioned. 
[01 58] The liquid crystal projector shown in drawing 34 is a projection mold projector 
which used the transparency mold liquid crystal panel as a light valve, for example, the 
optical system of 3 plate prism method is used for it. In drawing 34 , inside a light guide 
1 104, the projection light injected from the lamp unit 11 02 of the source of the white 
light is divided into the three primary colors of R. G. and B with two or more mirrors 
1106 and the dichroic min-or 1108 of two sheets, and is led to three active matrix 
liquid crystal panels 1110R, 1110G, and 1110B which display the image of each color 
by the projector 1100. And incidence of the light modulated with each liquid crystal 
panel 1110R, 11 100, and 1110B is carried out to a dichroic prism 1112 from three 
directions. In a dichroic prism 1 11 2, 90 degrees of light of Red R and Blue B are bent, 
since the light of Green G goes straight on, the image of each color is compounded, 
and a color picture is projected on a screen etc. through the projection lens 1114. 
[0159] The personal computer 1200 shown in drawing 35 has the body section 1204 
equipped with the keyboard 1202, and the liquid crystal display screen 1206. 
[01 60] The pager 1 300 shown in drawing 36 has the light guide 1 306 equipped with the 
liquid crystal display substrate 1304 and back light 1306a in the metal frame 1302, the 
circuit board 1308, the 1st, the 2nd shielding plate 1310, 1312 or 2 elastic conductors 
1314 and 1316, and the tape carrier package tape 1318. Two elastic conductors 1314 
and 1316 and the tape carrier package tape 1318 connect the liquid crystal display 
substrate 1304 and the circuit board 1308. 

[0161] Here, the liquid crystal display substrate 1304 is what enclosed liquid crystal 
between two transparence substrates 1304a and 1304b, and, thereby, a liquid crystal 
display panel is constituted at least. In addition to the actuation circuit 1004 shown in 
one transparence substrate at drawing 33 , or this, the display information processing 
circuit 1002 can be formed. The circuit which is not carried in the liquid crystal display 
substrate 1 304 is made into the external circuit of a liquid crystal display substrate, 
and, in the case of drawing 29 , can be carried in the circuit board 1 308. 
[0162] Since drawing 36 shows the configuration of a pager, the circuit board 1308 is 



needed. However, it is the case where a liquid crystal display is used as elegance for 
electronic equipment a part, and when a display actuation circuit etc. is carried in a 
transparence substrate, the smallest unit of the liquid crystal display is the liquid 
crystal display substrate 1 304. Or what fixed the liquid crystal display substrate 1 304 
to the metal frame 1 302 as a housing can also be used as a liquid crystal display for 
electronic equipment which is elegance a part. Furthermore, in the case of a back light 
type, in the metal frame 1 302, the liquid crystal display substrate 1 304 and the light 
guide 1306 equipped with back light 1306a can be incorporated, and a liquid crystal 
display can be constituted. As it replaces with these and is shown In drawing 37 , TCP 
(Tape Carrier Package)! 320 which mounted the IC chip 1324 can be connected to the 
polyimlde tape 1 322 on which the metaled electric conduction film was formed in one 
side of two transparence substrates 1304a and 1304b which constitute the liquid 
crystal display substrate 1304, and it can also be used as a liquid crystal display for 
electronic equipment which is elegance a part. 

[01 63] In addition, this invention is not limited to the above-mentioned example, and 
deformation implementation various by within the limits of the summary of this 
invention is possible for it. For example, this invention is applicable not only to what is 
applied to actuation of various kinds of above-mentioned liquid crystal panels but the 
image display device using electroluminescence, plasma display equipment, CRT, etc. 
Moreover, various kinds of deformation of those other than the above-mentioned 
example is possible for a setting-out location, die length, etc. of the data length of the 
number of phase expansions, and a phase expansion signal and the die length of the 
sampling period over it, or a precharge period. 

[0164] Moreover, in the above-mentioned example, although phase expansion was 
carried out and the analog picture signal was explained based on the example which 
carries out sample hold, capacity for the phase expansion and the sampling in an 
example can be used as digital memory. In this case, a digital picture signal is changed 
into the phase expansion signal of Data 1-1 to 1-4, —Data 6-1 to 6-4 as 4-bit parallel 
data, and Data 1-1 to 1-4 is sampled in a latch circuit with the same sampling period 
signal, the output of a latch circuit — D/A conversion — pulse width modulation is 
carried out, it is outputted to a data signal line, and the liquid crystal layer 116 is 
supplied through a switching element 114. 

[0165] Moreover, in the above-mentioned example, although the example using TFT 
as a switching element of a pixel was explained, 2 terminal components, such as MIM, 
are sufficient as a switching element. In this case, since the series connection of 2 
terminal component and the liquid crystal layer is carried out between a scan signal 
line and a data signal line and a pixel is constituted, the difference electrical potential 
difference of both signal lines is supplied to a pixel. 

[01 66] Moreover, in the above-mentioned example, although the substrate with which 
the component of a liquid crystal panel was formed was used as glass or the substrate 



of a quartz, using TFT as a switching element, it can replace with this and a 
semi-conductor substrate can also be used. In this case, not TFT but an MOS 
transistor serves as a switching element 
[0167] 
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[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is approximate account drawing of the active matrix liquid 
crystal display concerning the 1st example of this invention. 

[Drawing 2] Drawing 2 is approximate account drawing for explaining 6 phase 
expansion actuation. 

[Drawing 3] Drawing 3 Is the circuit diagram showing the example of circuitry of a 
data-processing circuit block of drawing 1 . 

[Drawing 4] Drawing 4 is the circuit diagram showing the example of the magnification 
and the polarity-reversals circuit shown in drawing 3 . 

[Drawing 5] Drawing 5 is the circuit diagram showing other examples of the 
magnification and the polarity-reversals circuit shown in drawing 3 . 
[ Drawing 6] Drawing 6 is a timing chart which shows actuation of the phase expansion 
circuit of drawing 3 . 

[Drawing 7] Drawing 7 is the circuit diagram showing the detail of the data side 
actuation circuit of the 1 st example. 

[Drawing 8] The timing chart of the data side actuation circuit which shows drawing 8 
^A) to drawing 7 , and drawing 8 (B) are the timing charts of a scan side actuation 

circuit. 

[Drawing 9] Drawing 9 is property drawing showing the data length of the phase 
expansion signal of the 1 st example, and the relation of a sampling period. 
[Drawing 10] Drawing 10 (A) and (B) are approximate account drawings for explaining 
precharge actuation. 

[Drawing 11] Drawing 1 1 is approximate account drawing for explaining the precharge 
period in the 1st example. 

[Drawing 12] Drawing 12 is the circuit diagram showing the detail of the data side 
actuation circuit of the 2nd example of this invention. 

[Drawing 13] Drawing 1 3 is the timing chart of the data side processing circuit shown 
in drawing 1 2 . 

[Drawing 14] Drawing 14 is property drawing showing the data length of the phase 

expansion signal of the 2nd example, and the relation of a sampling period. 

[Drawing 15] Drawing 15 is approximate account drawing for explaining the precharge 



period in the 2nd example. 

[Drawing 16] Drawing 16 is the circuit diagram showing the detail of the data signal 
line actuation circuit of the 3rd example of this invention. 

[Drawing 17] Drawing 17 is the timing chart of the data signal line actuation circuit 

shown in drawing 16 . 

[Drawing 18] Drawing 18 is property drawing showing the data length of the phase 
expansion signal of the 3rd example, and the relation of a sampling period. 
[ Drawing jj] Drawing 1 9 is approximate account drawing for explaining the precharge 
period in the 3rd example. 

[Drawing 20] Drawing 20 is the circuit diagram showing the detail of the data side 
actuation circuit of the 4th example of this invention, and a data-processing circuit 
block. 

[Drawing 21] Drawing 21 is the timing chart of the data side actuation circuit shown in 
drawing 20 . 

[Drawing 22] Drawing 22 is property drawing showing the data length of the phase 
expansion signal of the 4th example, and the relation of a sampling period. 
[Drawing 23] Drawing 23 is approximate account drawing for explaining the precharge 
period in the 4th example. 

[Drawing 24] Drawing 24 is the circuit diagram showing the example of a configuration 

of a data-processing circuit block of the 5th example of this invention. 

[Drawing 25] Drawing 25 is the circuit diagram showing the example of a configuration 

of a data-processing circuit block of the 6th example of this invention. 

[Drawing 26] Drawing 26 is a timing chart which shows phase expansion actuation in 

the circuit of drawing 25 . 

[Drawing 27] Drawing 27 is the circuit diagram showing the example of a configuration 

of a data-processing circuit block of the 7th example of this invention. 

[Drawing 28] Drawing 28 is a timing chart which shows phase expansion actuation in 

the circuit of drawing 27 . 

[Drawing 29 ] Drawing 29 is the circuit diagram showing the example of a configuration 
of a data-processing circuit block of the 8th example of this invention. 
[Drawing 30] Drawing 30 is approximate account drawing for explaining the class of 
sampling period signal inputted into the phase expansion circuit shown in drawing 29 , 
and the line connection condition switched in a connection change-over circuit 
corresponding to it. 

[Drawing 31] Drawing 31 is approximate account drawing which rearranged into the 
pixel location the bufFer output shown in drawing 29 in the case of the 
polarity-reversals actuation for every dot. 

[Drawing 32] Drawing 32 is approximate account drawing showing the polarity of the 
pixel data in the case of the polarity-reversals actuation for every dot attained by 
actuation of drawing 31 . 



[Drawing 33] Drawing 33 is the block diagram of the electronic equipment concerning 
the 9th example of this invention. 

[Drawing 34] Drawing 34 is approximate account drawing of a projector where this 
invention is applied. 

[Drawing 35] Drawing 35 is the external view of the personal computer with which this 
invention is applied. 

[Drawing 36] Drawing 36 is the decomposition perspective view of the pager to which 
this invention is applied. 

[Drawing 37] Drawing 37 is the outline perspective view showing an example of the 
liquid crystal display equipped with the external circuit. 

[Drawing 38] Drawing 38 is approximate account drawing for explaining the trouble 
when carrying out phase expansion. 

[Drawing 39] Drawing 39 is approximate account drawing for explaining generating of 
the ghost when carrying out image display using the phase expansion signal of drawing 



38 • 

[Drawing 40] Drawing 40 is a wave which the ghost of drawing 39 produces, and is the 
wave form chart showing typically the voltage waveform supplied to a liquid crystal 
layer. 

[Description of Notations] 

10 Liquid Crystal Panel Block 

20 Timing Circuit Block 

30 Data-Processing Block 

32 Phase Expansion Circuit 

34 Magnification and Inverting Circuit 

36 Sample Hold Circuit 

100 Liquid Crystal Panel 

102 Scan Side Actuation Circuit 

104 Data Side Actuation Circuit 

106 Sample Hold Switch 

1 1 0 Scan Signal Line 

112 Data Signal Line 

114 Switching Element 

1 1 6 Liquid Crystal Layer 

120-150 Shift register 

1 70 Precharge Actuation Circuit 

1 72a, b Switch for precharge 

1 74a, b The 1 st, 2nd precharge line 

1 80 Data Signal Line Actuation Circuit 

300.310 Shift register 
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ifir^rc^<D^yfv y^'mrs^mMmm^ d fc®< t 

[0 0 2 7] ^mmxii. m.^(D-^yfv y^*fflx-r-y 
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[0 0 2 8] x-^ffi#^©W«tC^n€n#X^'-y^ 

[0 0 2 9] com^. "f-^immmm^mii. v-y 
■fv ymmim^m-^^^'x. aao^u^^-v'fflx 

[0 0 3 0] cot^t. ^y-/vymmRX}-fV9- 

c J; D ^ ^yfu y^^mm tfv^ ^-i^mm t ^ 
[003 1] ifmnmmm^mt. NfflcDffljgis«^ 

m^mii. ^yfvymm<ommm^mktp>br 
m^t^^yfvymmm^^^^t^o cmc^ 

t^rc>ib(D^yfv ymmim^. imy'-^m^m 
ic-D\^>xfvf-^~iymm^mmt^tcib(D-^yfvy 

[0 0 3 2] ^mMTii. 7-'~^immmmm$^t)\ a 

mmf. wk<n'^Mt^h-mm.if'Ws.^^^ ^yf 

7.-cy^y^'m&ctim^n. mmyy h ^v'x^a^p. 

n. ^mmm^^yfuymmm^tLxv-y-fv 
ym:^-c >y^y'^'^mictiif]t^mm<DWsmmmm 

[0 0 3 3] iifomimiai. '>7^^s>'x^^i, mm 
rmm^o a 8 (a) mmt. vi-=4r\ xtn^ 

D X ©/^;l/Xtitt H h n -y ^ D C O-jaffl® 8 fgT 
feSo HI 3©<?yT-ti. K=3T\ A^fi^DX£D/^;l/ 
Xta« F -y h ^ n -y ^ D C cD-Sffi© 6 iSTfeSo H 1 
7£DPJTii. K = 2T\ A;^fI^DXcD/-?;VXi|i{iF'y 
h^tiy^DCCD-mmcDAiBXh^o 



[0 0 3 4] ^^cuty/uyi^'fflx-f-yf-y 
cDv-y h«©S^§ 2 -^otH;^J*'!A;^3^t^^ ^©liiia 
ymmicmLXx^^^. 

[0 0 3 5] ctiic^t). k (1 ^k^-*£D^4M^ 

m±(Dm.mmM) mE(D^yfv y^mT.^y^yf^ 

SBi: (k + K) #B®^>7M^v>'X^^ta;b*^A;b^ 

[0 0 3 6] K = 4 7 Tfi. m7L\f k 

= lt-r§il. l»B^5#g©:y7FbS>'X^(lS;'3;6^ 
i^iia[H]li§l eoatA^j^n, 08©jlO-9->7°Uy 
^l!PE§ti. F>y F^'n'y^DC©-SSS0 4 (=K) ^ 

[0 0 3 7] K==3©lliSt^JTfe501 21?{±. W^Ltf 
k=ii:t§fc> i#Bi:4Sg©i^7FUi:^X^ai;fj 
AWiaiHiSS 1 6 0 atJ:A;t($n, 0 1 3<Dal^+^y7' 
Uy^'fflrHlti. F-y Fi^n'y^^DC©-)affl©3 
K) fST-feSo 

[00 3 8] K = 2©^iifjTfe§01 6Ta. ^J^H 
k=li:-r§i:. lSBi:3SB©^/7FUi>'X^fcH;b 
A^^a^IilKl 6 0aJi:A;b^n. Hi 7 0aD-9->'7° 
Uy^W^i^ Fy h:^n>yi'DC©-^ffi<D2 (= 
K) ^T'fe^o 

[0 0 3 9] il^D^^. x-^miilg«l¥ms « 

©i^iia0S§cDtij^ica'5v^T4^^nfc-9-y7°uy^° 

fflP^fl^^MISO-thyyu y^^'fflX^ -y ^y^^^lSK^ 

^my':f^)ym^m%->k. wmms^mt-^^ 
s-y-yT'u ymx-cyi'tiimmmm^nr^^^fv^ 
^-v'fflx^y^tcm-rsc cntj;?), ■9-y:/uy 

[0 0 4 0] ^mnx'ii. mmmmms nmo^msm 
im(D^^(Dmm7'-^co9Gm^-^-^-^Xs n*©*! 

«©^^aN-rotci^Btig«j-r§ci:*^'-ets„ col 

x-^fi#»»j¥im> Nfflo^tyyjy^'fflx 
-r-y^y^'^SK^tLT. ^yfv ymm(Dm^mm 

i'WJffi^^^ Nm<D^yfv y ^'fflx^ >y g^y i^'^g 
^yi^y^^mz. nmcD-fv^^-mm^^tLx 
^'-i^mmm^tLxmmxt^o 
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[00 4 1] $?,{c. f'-^it^mmm^mn. xtim 

iyyhlyPX^^mU m ( 1 <m^-*©*4«^^ 

±(Dmmmm/mmmmmimm(Dmw) mmmmm 
2) #gc)->7 h WT.^^ii-^^yi'') yfrnfm^ 

[0 0 4 2] 02 icD^imi. K=4-e. A;b^#DX 
(0/ Vl/XSti K -y h n -y ^ D C cO^i^KScD 8 ^Tfe 

[0 0 4 3] il^-r§t. m (l^m<-*©*g«^ 

^Kti, iTKT^ftMrtO (3m-2) Sg®v'7h 

(cAti^n. ■9-y:/uy^fflX'i''y^y^#mtis^^ 

[0 0 4 4] 0 2OOPJ't?{i. fijx.«m= 1#B£D1H1B# 

N = 6«o-9-y:/U :/^fflx-r'<y^i^^^¥g 1 0 6tcA 

;f]^nTV^So mm-^. m=2S@cD|p]Bf|gi)T{i. 3 
m- 2 = 4 #fLl©v7 h 6 fgco-y- 

yyU y^^'-^S 1 0 6 tcA^^^n. m=3#gtDPBtlg 
ilT-li, 3m-2 = 7#gtD~>7hbi>"X^tti;^*\ 

©efHo-y-yyuyi^'fflx-Y-y^yi^'^gi o 6tcA:/3 
^nri^So ^re-tiix ^« (3m-2) »b®>'7M^ 

S>X^?!±J;b*, (m+ 1 ) SStC|pI^K»|^n5x-^ 

m^micw^•^ nfcffi© N {@cD 7" u ^ ^ - ^^'ffl X <y ^ 

[0 0 4 5] i^mmit. ^T©x-^fHmi{cov>T 
[0 0 4 6] *%H^cDiii«a5^gPa> -McDSMtCrS 

tcm^^ nfc«igt®»M h ^ i^i^'x ^ T«^-r 5 ii i: *^ 

[0 0 4 7] T F Ta»tii^Hi;btcPSW-b^*§*\ 7* 
- ^ ftcDfiv^H^T^- ^ ^JtofflSiaffi^*^ At! ^ n§ 



t, rf-Xh©^4^*afc|Wi]:T't§c 

[0 0 4 8] immx^ts nmfmmmmr:. xiiz 

tti^tiiMStt©^ 2 cDSttTB«^IE»-r §^ 2 SttM 

\mmh-^^fS.Lx. UK m2attft^©v^-rn*^-~- 

2ffittH«M^}C»^V>T, ^2ffittfflMrjlM^ 

[0 0 4 9] ?p.fc. m\m%imm. ^2«tt 

K ® 2 »4HfSfl-^©fW^i±i*1'5il 2 OSttSte 
[0 0 5 0] WJTii. ^tl^OSttSlE^S^fflMl 

mmm.mz.nLxm i (Dm^xmm^wmt^m \ « 

m^mmt^mzmmmmimf^^^LXs w.\. 
m 2 m^mmrm^(o\.^irm'-m'tn^mnmm 

[0 0 5 1] cnp>^^(Dm^mi^mii. ^i, ^2 

m^mi^^t. ^m^^tt^x^^. 
[0 0 5 2] ^mnxii. mwimmmim ix^im 
K mzmmmrmm ^m^m^xmm<DV-yfv 
ymmimmtmm^mt. mmm^mxommm 
mmimm ■h-^-D&mmmcMmt^xmm^mic 
xmm<Dmmmm^ (x^mu mzmmmmim^) 

icx^m^n^ct^m±x^^o 
[0 0 5 3] ^mnxii. T'-^imm^m 1 <Dmiix 

^m^m 2 (Dumfv i^^-i^t^m 2 o-fv 

i^mut^. m&mm^miRtmicm^m^xwwL 
CO 7° u ^ -v - v-^ffl X -f >y y mmt^-fv^^ 

[0 0 5 4] cn\z^<o. m&m%m^mmmizm 
1. mzom^mx-fvi-^-i^nm^mm^^ri 

[0 0 5 5] *^B^T'{i^SK. fflit©-/iJf-¥-i^ffl 

7,-C'y^y':f^mco^^mmcmmtnrcm 1 
^-i^^-r^i:. iii[cD:^ijf-v-5^"fflx^'<yg^y^# 
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[0 0 5 6] tfc. :^mmi. mmmTTsm^mmt^m 

[0 0 5 7] 

[0 0 5 8] (1) ^immi 

r-^fflJI-7n-y ^ 3 0 i:lc;^SiJ$n5o 
[0 0 5 9] ^'i'5y-J^'[e]SS7"P'yi'2 0{i^ ^n<v^ 

fl^c L K i:rpjMa^ SYNC his^xfj-^n. mso^^ 
[0 0 6 0] x-^jf^aamss^^n-y 3 oii, ^gMFj^iHi 

SS3 2 i:. tfili • SlteHISlS 4%WrSo fflSFj^iill^S 

hK). iBfSe^t±-*Tfe§) Da t aA^A:^$n. B 
*1fffi^NfflBli (01T-(iN = 6ffli:LT*5) Lfc 

^fB^^*;b:/n<y ^7 1 0EfcD»U-;b i o oA^aiife 

\t. mtmrnmrnm 2\z\t. r. g. B03*oiii# 

fl^A^'A;b$n, C(D3*©B#«^*^^W^{f 6*cD 

[0 0 6 1 ] tiifi • stinisss 4ti. nif.<Dmmm\m 

TfeSo ^*3. HncSt-titi-SCllIliS3 4i:ffl®M 

HISS 3 2 hmm.^Mni.-^^x^^'^\ t^st>-h. 

[0 0 6 2] **StflJ©X-^fflil[HlES:7-D>y ^ 3 00 

tb^^^yJi, 6ffiSifl^*SfiLTV^§c:i:*^?>. Hi 
{CS^-ri:^3Ds D a t a 1~D a t a 6£D6*{C^^-e^ 

[0 0 6 3] ?&1,/^:^.;l/7'n-y ^7 1 OJi, IShI.^^^-^I' l 
OOt. ItiflJIMHSS 1 0 2 i;. x-^fflJKiltiSS 1 
0 4^^ ^Uf-^-v^'iKttilgS 1 7 0 i:^. H-lHllS* 



[0 0 6 4] m^a^^^JV 1 0 0±tCti, PJ^tfH 1 ©ff 
^[6]KfcioTfftf§am©*fi«^9-f'yi 1 Oi:. 0!l 

^imismzm-DTWif^mm(D7'~^im'7-fy 1 1 

^-fyi 1 o©ES(^4 9 2*i;L. 'f-i^im'y-^y 

I 1 20|gS[^6 5 2*^;LTl^?.o ilC^^-Y^l 1 

0, 1 \ ziD^mci-^rmm-^n^mmimicit. x 
-f-y^y^^m^i 1 4i;iSBi«i 1 6tiimmcmm-s 

^(DT.^yi'ym^i 1 Amytmm^wmm 

mu :tyrmrsmm^mmtm^o mmmm 
icx-fy^ym^i 1 i^ifrbrm^mMi i stem 

■tir-f) AW»i 1 eimmtnr\.^^o ^mmmx 

Ts^-'y^y^^^^l 1 4^. mtfSSS^SX'i'-y 
f-y^^*?i:LTt5D> «JljK.}fTFT{CT«fi)cLTV^ 
5. cntclS^-r. 2«^S7.-r'y^y^«^J^tfM 

I M (.^m-mmm-^m) m=f. uis i^m-mm 

*llMy'75?i£II^^T-;v 1 0 0 a. 2 Si^ Si; /cJi 3 

Myorfe^B/^^-^n ooti:. MSim^^yi i o. x 
-^ffi^^^yi 1 2st>'^ntciSM^n5TFTA^» 
fiX^nfc^ 1 cDSs^wrso iitD^i©a«tca^6 

(c. TFTtcSM^nfcH««@i:. uCDB««««:fr 

mmm tt^ immm t mM-^nx^^^^ = ^^^^p 
ioo{i$p.^c, ^i©»si:^fiR]LTiaa?n. «a 
mmm^-^rircmzcDW^mt^o ^lx. mi. 
mzcommmKm^Bmxi^nx. m^m^^^jii o oif' 
m!^^n?>o mm&.m(Dm^mmii. -mmmnm. 
im^w&nmtLx. mmonmicx'onm'^mu-^ 
nso 

[0 0 6 5] ^aijffiniiiiss 1 0 2 ti. mmm^m^ 

^'fyilOa. I I Oh- ■(Dfpti-'^. MMm^'y^y 

I I o^)iii^sK-r§fca6©awffira*^KS^nfc*« 
[0 0 6 6] y'-'^mmmm^ 104a. x-^saii0 

ES7'n-y ^ 3 0CDatl»T$.5 6*©ffiSM«-^^'l'>' 
D a t a 1 ~D a t a 6 i:. 1 0 OOx-^? 

M^^^'i^i 12 a. 11 2h-t(Dmimm-^nrc-^ 

yf)W^-)l'V7.-fy^ 1 0 6KMLT, ?S^B/-^^-;i/ 1 
lti^t^^(DXh^o 

[0 0 6 7] ^4b\ W, 1 ©fflSlifM-^^-l'>D a t a 1 
(i, ■ity/;l/*-;l/FX-Y-yf- 1 0 6 a^iftLX. mi 
(Df-^m^^-fyi 1 2 a i:»^^tlTl^5o Wfllfc 
LTll2~ll6©fflMBflffi#^^'yDa t a 2~Da t 
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a 6 a. #/?cD-9->'7°;p3^-;l'FX-r>yf-l 0 6 b~l 

o6f^^LT> mz~m6<D7'~-^m^^'<yi 12 
b~i 1 2 f iz^n^enmm-^tirv^^o *fc. ^10 

fflSMfi^^^'yDa t a Hi. ^y-f^lt^-JVVX^ 
•yf-1 0 6 g^/TLT. ^TcDx-^ft^^-rv 1 1 2 

M^^-OD a t a Hi. 6*5fecD-r-^?ft-^^-('>' 1 

Data 2~Da t a SfeWc. ^2~m6€)x-^' 
fl^^-fy 1 1 2 b~l 12 f J;(9fc6CDMIg[^ii:S 

[0 0 6 8] -fu^\-iymmm&noit. T^u^^ 

->>'fflX'l'-yf- 1 7 2 a. 1 7 2 b---^PjT^®^'l'5> 

^'Kxty-^'i^r. ^KDyjf-^-v'^-ryi 7 4 a 

Xll2(D7°Uf-+-i>'^^y 1 7 4 b^. 
^'fyiI2a, 1 1 2 b---KSMLT. x-^®^^ 

-ryi 1 2^-/u^-¥-i^-r5fcfcofeoT'fe§o 

^1, ^2£D7'U^^-^:^7^'y 1 7 4 a. 17 4btC 
PVl, ll2©7'U^-V-v'«f4PV 2A\ 

x-^ffi^^-rv 1 7 2 a. 1 7 2 c-{±lgl©:/U^ 

I'y 1 7 4 btcSM^nri/^So u<D:/uf-v- 

[0 0 6 9] (NtlSP^IOilfft^Ol^T) i^tc, 02% 
#!S L T , r- ^ aiiI0SS ^ a V ^ 3 0 1 *3 it § fflgP»1 
SUSS 2t?cO. NtiSWJ^tfefflMlflCft^filOV^T 

[0 0 7 0] 02{C^-ri:43<9. ■r-^^!!lallIi^:/^-y 
^ 3 oicX^J^n^WtM^tis Wi^f^^}"^ 1 0 o©# 
a*fc St JSf § X- ^ *^3^?|J W t S 7 ■:^ n ^'ffl^ 

fc%^Tv^§o efflMPjfl^^fit-rsissiaHSSs 2«, 

cKDWiM^^X*^ P <y ^Mx.a' F 'y h ^ n 'y ^ D C 
\ZX^y'f^)y^^LX\^^o ^tT. CcDiBfifM^%-9- 

HMOT-a. F -y F ^ n >y D C ©-jaffl©SS^©x 

-^mcimhX. 6 *©M?d*ffiSPw1ffl^f li:MPw1 LT 

m 1 ©ffiSP^M^^^'yD a t a 1 Kffl^b^ns 

H 1 cDMP»1fl^t±. HftfS^cDfJ^^M K «7. H 
1 3 B^BCix-^'*^ -^n^n F -y F ^ n ^7 D C (?) 

-HiicD6fg©x-^ftK#K^n§o raaitcLT. a 

[0 0 7 1] »2©ffl®P»1«#7^yDa t a2}Cttl±t 



^n^m2(Dmmfm^^mm\z. w.2, iss, ^14 

[0 0 7 2] **iftfJ-et4. ilcD#liStfSP»Wl5%, 

[0 0 7 3] ^immmic^v^xit. mi-mQ 

©ffiSPfflM^^-fyD a t a 1 ~D a t a eCHJ^/^n 

§^ 1 6 (Dmmmimii. m(Dmmy'-^(^9m 
&.mff^ F -y h ^ o >y ^ D c <D-mmraf]m.-fnrc^m 

[00 7 4] (6 m&?Mm^Rxfm^mKm&(Dmmi 
(Dmm) H3. m^Rismsic. emmmm^RxfU^ 
sK[H]s§cDRf*w^^nTv^?.o Bi3fc$5v>T. tia 

P»1[5]SS3 2t±. 7,-r-y^5 0 0 a~5 0 0 f i:. 
y9-502a~502 fi:. /^>y7r504a~504 
fi:-C«$n§o ^LT, X-f-yf-SOOa-SOO 

f iat. mmm e tc^N-r cfc o ic^mmntc^y^v 

y^^?n«yi^SCLK l~SCLK6A^. ^n^'n->:t 
-tcmtTA;b?n§o ^X^'yf-5 0 0 a~5 0 0 

fit. ^(Di^u-y^icx^ty-^nfcmc. 

yT^'J y^^LX. ^©ttScny-r'y-y-S 0 2 a~5 0 

2 f tCx-^ffDm^W^^^-^^'^-^^-o ^X-f-yf-SO 
Oa~5 00 fa. ^tD^a<yi'ti:J;0:t7^nTV^?. 

/Vy7r50 4 a~5 0 4 f*^>LT6fflJgPJ 

[0 0 7 5] ^/^y7r 5 0 4 a~5 0 4 f OttgtC 
ti. tiifimSS 5 0 6 a~5 0 6 f SttSlgliSSS 0 

8 a-5 0 8 f ti^m^f^nx^^^o comMm^tm 

[00 7 6] mAit^.-rt^'o. mmmmm^ii^^f 
try^ (;^'^7>'-/-et)j;i/^) 5 1 oicxmiS.inx 

v^5o ffittSeiHlSgti. JfiKRl. R2&t;^l hyy 

i>-x^ T R 1 xmrn-^ntcm^mims 2 o i:. s^r 

3tm2h^ yiyx^T R 2 i:T«/5X^ tlfc/^y 7 r 5 

3 0^;. ffiKR4i:^3 F^yi>'X^TR3i:T«^^ 
nfc/^>y7r 5 4 Ot. /^>y77 5 3 0. 5 4 OCDtB;'] 

[0 0 7 7] mm(Dm'M±. VL^ftry-fs i ooii;': 

c H 4 <DffiSx R 1 i: R 2 i: ©fiKfil*^lSi?l| U < , 

Vdd^l 2Vi:-r5o C(Di§-^. m4(0&At}^B(D 

im u-^jvif 1 1 V . e u^fiif 7Yx$><o. }^B(Dm 

c(D^oic. ^kRxfM.Bimn^2-o(Dmmimit. 
mim(Dmu^)i(om(om^ReMmmmmt lx 
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t)7tumimm(omm^'bmm r e f tr^^o 

[0 0 7 8] iCBtIin§ftStt©fi^ft±. /^y7r5 

4 o^/^LTiSi^ctcm^^n. jSAKSinsiEiitt© 

immt. /^y7r 5 3 0*^LT4i?DtCiin§o 

s w 1 cfc 5Sf?*nTtB;^^n§o 

[0 0 7 9] **iSiPT-ti, H3 2fc*-r<i:5K^ 

AO. r-^^fifM^ISO#t;§^[BlT 1 7^y«tg14 

[0 0 8 0] H5{±, HStC^f tiiUlilgSS 0 6 a~5 
0 6 f ftttSKHISSS 0 8 a~5 0 8 f cDfficD^IJ^ 
^LTt/>§o H5Tii. tifllHl£S5 1 0, Mfjti^MHSS 

5 5 0. 5 6 0^i§ttT!/^5o iii|i|[HlS§5 1 0%/rLT 

Mijtifinisss 5 ocA:^^?n^■t!fB^o^^;^{±^ 

MMOtg^if^J>L^«fitV r e f {cMbTiE1itt©«{ui:^ 

iisssss 1 o^ixLxmmmmm^5 e otcx 

e f K^LTftSttWWut^tlT. MMiUlSSSe 
ttlxfz;^-^ 5 y ^fB^ffca^v^TX-f y S W 1 

[00 8 1] ^*3. 03©«ajT'«. mmwm^nmm} 

SttSK**iSSLTV^5fci6. 6?^»eCDti«liISS5 0 6 
a~5 0 6 fi:. 6I^M©littSlElIg&5 0 8 a~5 0 
8 f 7b^i£:>Si:*§o fc/cL. {M^ififituOfi^lSiAVh 
$(,>gpg-e, nyry-y-S 0 2 a~5 0 2 f fc^cDfi^ 

[0 0 8 2] (x-^+^-VT'U y^^'OS^tCOV^T) 

4cDl¥fflK-ov^T. E17cDIilKHRt;H8®^?'i'5y^ 

[0 0 8 3] iKDx-^'iiJSftHSS 1 0 4 (i. 0 7 
-rtfcOs mi~^4?iJ©'>7FUS''X^' 1 20~1 5 
0;gr#LTV^§o cne.^i^7Fl'i>'X^ 1 2 0~1 5 
OJi. E8 (A) tCg^-r«jlO>'7Fx-^'i;&§A*I 

tt^DX^A^-rSo ilOA^fje^DXfi. H8 (A) 
\Z^<tti5^. F'y F^n'yi7ffl§DCcD8jaW3{cHo 
TH I GHi;^§M^i:^nTV^?.o Sfc. H 1 ^UOi^ 
7 F l^i/'X^ 1 2 0 m 7 KS-r^ 1 ^ n -y i^ft^ 

c Lx 1 t^nw.\m,'7nv'7\mh-b^x-h-^n^o 



^1 ^D>y^fI^C LX Hi. 08 (A) fC^-Tilfc 
At(M-^DX©i|^/^;L'Xi|iI®^^;yx*\ A:tjfi-^D 

xtD/^;i/7.iiicDaffl-£:«»3fitm;^j^n§o rawc. m 

23if}^bm4m(0i/7hUi^7.^ I 3 0~1 SOtCti. 

n>y^fM^CLX2~CLX4«. ^©3i-S±*^'3Bfffl 
Hi ©i'D-y^fg-^C LX 1 OiL-6±*^''3Bt»IJ:D 
fe. F <y F ^ p -y ^7 D C © 1 SW«cli:^-rnfc fc^Dl? 

[0 0 8 4] ^m<r)WY\^^J7.^\ 2 0-1 5 Oa. 

:?%^^T«JS^nTl^5o ^ 1 ©f>'7 F Uv'X^? 1 2 

0(0^1 Mcoi/^TiiHai-nif. vx^-h^§Hi© 

^a-y^' F-OA-^ 1 2 1 a ^y/^^-^ 12 1b 
iiA^StSM^tx. ^o^y/^-^ 1 2 1 b©AW^3 
XU^^i:*§S2CDi'n-y^F^ 
y/^-^j 1 2 1 c*^J^l^$nTv^5c vx^-i:^^^' 
n>y^F-r>'/^-^ 1 2 1 ati. mi^uyi/mc L 
X lA^ I GHT-fe^WK. A;f3^'n«y^fs^DX%K 
KLTa^J-rSo XW7"^*§l§2£D^7n<y^' F-fy 
/^-^i 2 1 ctlBl«t;:. HiSls^'n-yi'fi^/CL 
X 1*^H I GH-e^SiltfC, ^y/^-^f 1 2 1 bcDtfi 

[0 0 8 5] i:©lll?iJ©S/7F^i^X^ 1 2 O^Cfc^t 

^mimsomi^^. ms (a) o^f-r^y^'^^-F 

s^i 0 zicx^m-^n^^mmmm^. ms (b) 

[0 0 8 6] X^^ny^iB^DXiJm I GHi:*§M 

^'O-y^M^C LX iTb'^H I GHi:^0> |glO^ 
viy^}i4yj^—$i 1 2 1 a(DtB:^l^bT. Atlfi#D 
X^StKbfcL0W*^tB:/3^n§o C©LOWff^{i, 
-ry/^-^ 1 2 1 btCTSfi^tX. Hi ?ijv'7 F U>^"X 
^ 1 2 0©Hlgg«tt)^tLTS1-\ H8 (A) ©S 
R 1 -OUT 1 I^CfTstt^iS^. Xt]^^y^9^DX<D 

m^^miifH I GH*^m$ti§o 

[0 0 8 7] A:^i'n'y^/«^DXcDti^a5^COV^T 
fi. ^a-y^/ft^CLX lAUOWJt*^©tCjtLT. 

X\y4-f(Dmzo:>^liy^ F-Ty/^-^? 1 2 1 clcXf] 

^n^mimi^oyi/m^/cLxitim i gh^:* 
5o i:(3DH2^p-y^ F-ry/^-^ 1 2 1 cKA^^n 

-I'y>'^-^ 1 2 1 bA^SOH I GHfI-^-e$> 
0, B^tLX. m2(D^Uy^Y4y'^~^ 12 1c 
5b^?.©(li;^|{i. ii©A;bH I GHM^^KKLfcLOW 
{mtrsi^o uOLOWM^ti. 'I'yA-^i 2 1 h\z 

2 0 tC*5lt§H 1 mS(Dtiit}T^?>m 1 ©tH;fjffl^ S R 

1-ouT icDtt^gp^feH I Gnmm>mti-sti^o 
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[0 0 8 8] :&$5. H8 (A) ©SR 1-OUT K - 
SR4-0UTK -SRS-OUTZa. Ill~ll4 

m<D-yy h uiyx^ 12 0-15 oomtj^w^to 

O S R 1 ~ S R 4 lizyy h lyy>'X^(Dm 1 ^J~^ 4 

TTsL-, ?5^©0UTK OUT 2 •■■a, ^yyhUiyx 
^fo^iiMi^ ^2©g-©ta^%^-ro 

[0 0 8 9] S2~^3cDa;bft^SR2-OUT 1~ 
SR4-0UTHi. mz 4 ?IJ(D>^7 h bv-^X 

1 30-1 socomimscomwic^ir). as (a) 

tC/T^-ri:43D. ^10m;'3M^SR l-OUT 
±f]^^)i}^!E>. F >y h ^ n -y D C <D 1 Sffl^^ffttli-^T 

[0 0 9 0] msm^DtiiMmSR 1-0UT2«. 
mim(DiyyhUiy7.^ I 2 0©l|2®i£DV7.^f-7. 

[009 1] CCDS I ?«J~^ 4 ??IJOi^7 h Ui^X^f I 2 

0-1 socDW^fl^^, ^0Sf-9->'7';^4-^-;^Fx 
-f-yf-ioea, I 0 eh-icHiiit^t. m38--m 

4 OtCT»SH^bfc«e*<Od-Xhli^*^^CTL*9o 

[0 0 9 2] ^ci-e. COlglUMWtCfcV^Tti. Igl 
?ij-^4?lj©i>7 hU>*7.^f 1 2 0-1 soil. -ttyT" 
;^JJ-^-;^FX^''y^ 1 0 6 a. 1 0 6 b-i:©r^fc> ■;^ 

yFUlSSieoa. 1 6 0 b -i;. 1 6 2 

a. 1 6 2 h-t^mfr\^^^o 

[0 0 9 3] c(Di-y¥mi&t-cy^'^~'$ttii. i/yh 

[0 0 9 4] ^l©r-^fl^f^^y 1 1 2 atcS^^ 

nfc•9-y7';l'>t^-;^FX'1'■yf- 1 O 6 awtuStciattf. 

n•S:^>■ FHIK 1 6 0 a (cti. H 1 ?yOi/7 h ^v>'X^ 
1 2 0©^l©SA^P.©^l©tH:^fl^SR 1-OUT 
li:. ^2ggA^P.(Dll5cDm;'3ll^SR 1-00T2 
hif^Xti-^n^o IMoT. il(D-:^>F[HlESl eOaRtf 

^ottisci-r>/^-^ 1 6 2 a^igEi3LTf#e.n§-9-y 

T'U y^^mfm^ S L l - D a t a H±. mi (D^Mt 
^SR 1-OUT 1 i:, ^5cDai:'3«^SR 1-OUT 

2t(Dmmmtr^K). ms ca) \zmth^K). yvy 
^p-yi7DC(D4 mm<Dmfm^yf') ymmh lt 

[0095] B18 (A) cDSLl-DataK •••SL 
4 -Da t a 4. -It. ^yyiVt--l\^Y7s^ \ 0 
6 a. •■■106d. ■•■©T F Tcoy-FtEflilP^tl. H 

i g h I^'^;P©i:tlC^©T F T^:^->$^i:5o 
#^SL (n) -Data (m) T?gt)Lfci:t. 
Data (m) ©m (m=l~6) ti. ^©ff^tCctO 
^y^Uy^^'^nSfflSMM^^^yOa t a 1-6© 
S^l^/J^-To ff^lSL (n) ©n{i. -^y-fVymfS 

[0 0 9 6] S2©x-^{8^^^'y 1 1 Zhicm^t 
t\fz.'&y'f)\'t--)yY7.^v=f- 1 0 6 h(r>mW:\t. i- 



y¥mmi GOhKMLT. mzmcDiyyhUiyy.^ 1 

3o©^i®B*^6>©«^sR2-ouT 1 mzm 

S*>P.©«^SR2-OUT2i;*^A*^tl§o U-D 
T. dW-^yKlHl^ 1 6 0 bRXf^o:>m^<D4y^'<'-^ 

1 6 2 h^m^Lxniin^mzmm^yfvym 

rSimS L 2-Da t a 2ii. ^ 1 #i©-9-y^'J V^'" 
i^PalfS^ SLl-Datal<J;Dfe. F-yh^^n-yi^D 

c© 1 mmmiL%±t'^^i)mn^i)\ ^yfv ym 

mimm^c F -y F ^ n -y ^ D C © 4 Jl»!©»!Pa ^ 

^3©x-^Jffi^7^yJ-:iK©-r-^©^^l'y 
©^-&fcRI«l?*§o 

[009 7] i^f-^-^yyvy^'mmt-oh^r) m9 
li. ^^©■9-y7';^:t^-;^FX'1'-yf- 1 0 6tcA:^^ti 
^mmmmD a t a 1 ~D a t a e ^l, +J-y7"U 
fflF^€^SL (n) -Data (m) ^©M^^^LT 
V^5c 09Tii. fflMMfi^D a t a l^^y^Vy-!/ 
t?>-^yfV ymmm^S ll-OataK SL7 
-Data IRXSS L 1 3-D a t a l%5^LTV>§o 
H 1 ©•9-y/;l/5^-;l/ FXY -y 1 0 6 a ttJ;> H 9 
Tntt^^. F'y F^n^y^^D C©6jBffl^^-©r-^ft 
^^t^'\MRt)\ L:©-9-y7°;l'>i-s-;i/FX-Y>yf- 1 0 6 
a^mi&t^T F T(Dy-7.'7-CyicXt!-^n^o - 

+i■>'y;^4-^-;^FX-^'>y^ l 0 6 a^m^t^TF 
T©y-F{ca. i-ym^i 60 a. -CyA-iil6 
2 a*SSLfc'ity:/Uyi^fflr5fl#S L 1-Da t a 

lif^xti-^nrh^^ho <i(D^y:fvy'!fmmm^s \- 
DataUi. fflMMft^©x-^?«*^F<y F^'P^yi^ 

msix^nrc4mm'7^^<D^yfvymm (High© 
mm) tcg^^tiTi^^o 

[0 0 9 8] c(Oi:orj:^yfvymm^mMt^c 

tl^. fz}LfL^yf)Vt^-}\^Y^7.-(v=f- 1 0 6;&T F T 

tCT«l3gL. il©TFT©«tiA^tl:^tcPI#A'5afeofc 

tLTfe. ^SIi,a^^±. tulHi©T^-^ii;f^»^n^v\ 
i^a-rnii'p-x F©:&^/^ffili,a/T^^^f 9 c iiA^Tt 

[0 0 9 9] z-o-^mMt. +}-y7;i'i^;l'-FX'i'-yf- 1 

0 6 ^«fiSct-5 TFT ©y- F ti. mmmmm^cnn 
m.^-^if'm.x.fdmic. ^yfvymmm^<Du i 

g h J; 0 A^n^ c: i; fc % § e T 5 o t *^ 

fe, c©fflMMfH^IS±©x-^*WL^v^d-^Jc. 
T F T©y-F*?^i:&n§*^5.T-fe5o ^^.tc. HC 

mmmimmD a t a i ^cj^M^ns^^y^/Vj^-yvF 

X-r-yf-lOea, 106g. 106n-ii, SLl- 
DataK SL7-DataK SL13-Data 

1 ©H i g h ly^)ly(DmfS(Dttltf'^m^tl'^J:^5liC. 

v-h(Dmm^-(^y'!f^-f^Lrm.m-^n. mmo)^ 

«^©x-^ft©ff©^^bfcx-5fSI«ti:ov^T©^> 
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raHISSl 0 2A^P.©^afl#fcj;D0N-r5X-l'>7^ 

ym'fi 1 immi 1 6st>'«»s«ic 

[0 10 0] OT, mcLT. -tty/U^^^'X^^yf- 
10 6b, 106 c---^/!-LT, Hi 
^^mtSx-^fl^l^l'Vl 12 b, 112 c---icm 

0 2A^p>®^SMi:<t'3. II2SS«K 
(OMMK^y-^yi 1 0}cSli5n/c;^^-;/f-i/^'*^ 

[010 1] (T'u^-v-s^iimcov^T) :^mmmm 

[0 10 2] ^:©7'';f•^-v>'^D^t:^Stt^i:■^v^T. mi 
0 (A) (B) ^fflv^Tffi^icijiH^-rsc s-r, 

aJi?«ra(CT^SM^S 1 1 0 a^aWL (T F T 1 1 

4 aA^':ty) . x-^fi^*f 1 1 2 a^^LT. rfel-t 

;H 1 6 ate, gl 1 0 (A) izfr.tim&mmm iPkM 

mm) ^mmtLx:n(Dm\y^fi'MiiLB l^»#iA^T:• 

fflfBKT, ^fifi^S 1 1 0 h^mtRL (T F T 1 14 
hmy) . MUfcllUx-^fi^lSl 1 2 a^/l-L 

Stt^^SfS^tlTl^Sfcfe. HIO (A) fc^x-Tck^ 
fC. Mb-^;V«j4B 1 i:B 2 ^iigt«{uM*^^tv\ 

[0 10 3] ccDtcib. mmm^^w^^-^x'f-^it 
^m(o^±mmc^^nt^iat. hi o ca) cd tr 
ij iz^st^oK. ■^y-fvymmism^^^T'-^ 

[0 10 4] **Sti|-Pfis ±SELfcaf)l»f 

Scorns 8(D^y-fvyifmfSi:'oh-^iiim< lti^ 
§fci6, c©-9-y:/u ymrSTsmfHiZT-^mm^ 

^W^U^^mm 1 cfeD B 2'X. fe§V^ti^cD2*-eab 

[0 10 5] ^ii-e. HI 0 (A) ic^st'd-y^vy'^f 

m2 0-/Uf- + -v''mP V2{CT. x-^M^m 1 
2 a?r:/Uf-v->'LTV^5o d^-TSi:. T^Uf-ir- 



v^fflPa T preKH Ix't/Vm Blj;D^2©yUf-^- 
CDT'Uf-^-v^WuP V 2:^)^P.||lx'^;VmB 2'\tm. 

[0 10 6] *IISI0iJtc*5V^T, :/Ug^^->^"|gl6liISS 

1 7 OtCT^^^n57'U^+-i^WraKOV^T> HI 

[0 10 7] HI Hi, -7j<¥^4»!P.flH„hi^©7j<¥ 
SMia H 1 i: f c H § »! § # ^ © -r- ^ fS^ 

IgcD^y^/Uy^'ffiPEBTsAM^^LTi^So -/U^^- 
s^'SHP^TpREti. 7j<¥*MPEaoP»«&A^?>^>':/U y^' 

[0 10 8] #x-^fiWcoi>T±ta©:/Uf-v- 
v'fflp^^^^-rstiiii, 7mmmmm„, b„^,-ics 
^•rn}f=tv\ c:o7K¥!i»^fflfflB„, B„^i--e«, 
■rn^x- ^ ftmscoi -9- y •/ u y mfmm.-M. 

[0 1 0 9] H 1 l>i)^SB^P>j!)^;S:cfc3tc, $.2.r-^fM 

Wcov^Tia^^ns-y-y:/'; y^WHctutc^^-r 

T-9-y:/U y^W^^^®**^iJffl-r5<: 

x-^ft^m 1 2 a<73-9-y7°'jyi^WKT 

SAM a (n) HI 1 tO^HT^f <fc'5tc. 0lJ^fJ-r 
-^fS^Sl 1 2 eXti 1 1 2 f :&HO-9-y7°Uy^7"ffl 
HTsAMe (n) , TsAMf (n) ^^WfCia^l-'^t :/U 
^^—yW^TpREe (n) . TpRgf (n) tLXmm 

x^^o y'-'^m^mi 1 2 a©^j-y:/uyyOTT 

SA„a (n) ti, -r-^lH^^l 1 2 e, 112d-tD 
■9-y^Uy^fflP^TsAMe (n) , TsAMf (") 

■rx-^«IE»0IfS 1 0 4 ^(i:SiJfifi:-/U^^-v'IlSS 
1 1 omm^'^m^r^^\ ^*5. x-^Wig»@liSi 

0 4su'7°uf--v->''«ifi]ssi 1 otLxmw.t^- 

oOx-^'SMlHlSS^fflv^fc^SifiJicov^Tii, H i 

5~H 1 9tcs^-r^3iis(gwcTifai^'^ai-5o 

[0 110] (2) ^2|ISIW 
d 2 K -y h ^ n -y ^ © 6 ^ 

S^Jf ^fflMP»1ff ^ . F -y h ^ n -y ^7 © 3 flffl^j-^-y- 
y:/u y«J^»o-y-y7°u y^^'»3P^®^i:^fflv^ 

T, •^^mm^M^mmt^^(Dx&^o 
[0 1 1 1] Hi 2}c5^-raD, x-M«iiii^i 0 

4lt^ ^l~^3?lJiD'y7hb'yX^2 0 0~2 2 0^ 
WLTV^So c:n6#'y7H/i/'X^2 0 0-2 2 0 
Hi 3K*-r3it)#^a©i^7hx-^fi;^§A;^fl 

ilfef), F>y hi7n>y^7fi#DCcD6mcaoTH I 
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K 1 t'to^mmm^n^ym^/cKL i tf^xti-^ 

n§o ^1 ^a^y^ft^C LK Hi. HI 3t^-ri:S3 

2, ll3^'n<y^{8^CLK2. CLK3Stl^©Se 
^ P >y ^M^/C LK2, /CLK3 ;^^'^n^'nA;b^ 
^2, ||3(D^'n-y^ffi^CLK2. CLK3 
^(DiL%±f)'^<Dmmi}\ ^lcDi'Ci<y^«#CLK 

l®±I*.±*^'9BfffliDfe. F'y h^n-y^DC£Dlja 

[0 112] ^?iJ(?:i>'7hU'>'7.^'2 0 0~2 2 0ti. 

[0 113] c:£Dl|l?iJ~ll3?ljO-5^7M^J^X^J2 0 
0~2 2 OWditlfB^S R 1 -OUT K --SRS-O 
UT2{i. El 1 StC.i^-raO i^^So 

[0 1 14] Sll(7)x-^fB^^Y>l 1 2 atcSM? 

n/c-tty:/;i'*-;i^Fx-f''y^ 1 0 6 aOtfiStciattb 

n^^V FUSS 16 0a tct±. H 1 ^JOi/^ F 

2 0 0®^ iSSA^e.©^ 1 tDtti:^ffi^S R 1 -OUT 

1 i:. ^2|Si*^60^4cDtH;fjfB^SR 1-0UT2 

ilA^X^^nSo «e-3T, u(D:^yF@^iSl eoa&tf 

^cDlSg'D-Yy^^-^ 1 6 2 a^rlSSLTlf 

y^U y^^W^fi^ S L 1 - D a t a Hi. Hi ©tB^lfl 

^SRl-OUTli;, ^4£D(±i^jfH-tS R 4-OUT 

2i:©iiaiM^^0. 01 3K^xt-i:fcD. F'yh^'u 

<y^'DC©3)gffl(DH i g hMA^tJ-^^U 

[0 115] mmiz. m2(D7'—^mn^-cyi 1 2 b 

K^gM^t^fc+^->'7°;l'4-^-;VFX'1'-yf• 1 0 6 bOtug 
Ttt, ^yFllSSl eObte^tbT. gl2?iJcDi>7Mx 
i>'X^2 1 0cD^lgi*^^®fi^SR2-OUT 1 
t. ^2|5B*^6(D«^SR2-OUT2i:*^A^I^n 
§0 «eoT. C <D■:^y Filial 6 0 bRtf^cD^gO-r 
y/'^-^f 1 6 2 b^SrSilLTtf P.n5ll2Si©-9->'7' 
U y i^'fflPsSfi^ SL2-Data2Ji, Igl SSOIJ-y 
^'Jy^^'ffiP^fi^S L 1 -D a t a 1 jciJfe. F-yF^' 

n -y i7 D c ® 1 mmmm-h^ti^ d ^^ans a\ -^t 
u y^^mrmmmic f -y f n -y ^ d c 3 mm(Du i 

[0 1 16] 01 3©7#i©-»^->':/'J>'i7Wa 

«^SL7-Da t a Ui, H 1 SBO+J-V/U y^'ffl 
mims L 1 - D a t a 1 tH-WMISM^I^^yD 

a t a i^+>->7uy^^"-r^«^i?s§o 01 3A^e.B^ 
?n5o 



[0 117] (x-^-'ty^Uy^'Bmcoi^T) Hi 

mmmm^D a t a i ~d a t a e i:, -y-y:/'; ^^^^w 

PJfl^SL (n) -Data (m) tCM^^^LTV^ 
§o cl^Hl 4tiH9i;|Bl«CDM^^^LTV^5o fJ^ 
a\ m 1 ©^j-y7;l'i^-;l/FX'l''yg^ 1 0 6 a tea, H 
1 4tc?S-ri:t5D. F>y Fi'n-yi'DCcOBMffiOx- 
^ i. 'If f ^ ©-9- > F X-f -y f - 1 

0 6 a^«fiSc-r§T F T(DV-Xy-CyicXt]tMc 

■9-yy;l'*-;PFX-i'yf - 1 0 6 a^m^t^T 
FTOy-Ftt{i> -i^VFUlgSl 6 0 a. -Ty/^-^J? 1 
6 2a 7U > ^7BPE§fM^ S L 1 - D a t 

a 1 A^A;^^nTi^So c©-9-y7U>i^mif8^S L 

1 - D a t a Hi, 014 t^-TfflO. ffiSlflfi^dx 
-^fiA^ F -y F ^ P -y ^ff^cD 6 mm'^-eh^ ojicM 

[0 118] c/uf-i—v^wtK-Di^T) ccomzm 
mmic$5\.-rii. m i ^MOtcMUT+^y^u ymm 

©fi$*^'a^§/£ttT-$.^£DT\ 01 li:[S11iKLT7' 

[0 119] (3) msmmm 

y-fv ymm^i^-o^y-fv ymmm^t^m^^ 

[0 12 0] mimmmt^rj::^i^^i^ mu H7fc^ 
t7'-^mmmmm^j:E^. mis. mi & ic^^tt(D 

01.07 K^-rx-^fflWfililK 1 0 4 ROVU 

-'jmmm^i 70^. 01 stc^-r— ^or-^ft^ 

ISIBKSliSl 8 0CgMLfc;i(-ea6§o CCx-^fM^ 

«ig»iiissi 8 0(±. -fv^^-i^mmiDm^t^yf 
V ymm(Dm^ticmm^n^o 

[0 12 1] (r-^fs^MiJlllSSoWcov^T) 

01 6tcstaD, y'-^m^wmmm^i 8o«> m 

K ll2?ijCii/7Fbi^X^3 0 0> 3 1 0^WLTV> 
§o cn&^v'7FU'V^X^3 0 0. SlOK^^atcA 

:h^n^yyhr'~-^trs:^XMmT>xit. hi7k 

^^-ri:^iD^ F-y F^n-yi^fg^f DC©4jifflfcHoT 
H I GHi:^S{8^i:^nTV^§o Sfc. Hl?lJ©^>7 
F Ui^X^ 3 0 0 iClt. 0 1 6 t^-rS 1 P -y 
CLK 1 h^O^lSlE^P-yi'M^iiA^Ati^nSo 
Hi ^'P-y^'M^C LK Hi, HI 7 fcS^-T i:*50. A 
;'3fl^D X©i|^/^;l'XtiO/^;l/X;?j';. KiiiE^DXco/^ 

j]^7.m(DmmTm^mLm-^n^o mmic ii2?ij© 

>'7FU'>'X^3 1 oat. H2cD^P>y^fl^CLK 
2Rtf^©Ste^p>y^ffi#;^)^^n^nA;'3?n5o H 
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^ 1 ®^n-y ^fi#C L K 1 03i-fe±*^?)^«cfc t) fc> 
[0 1 2 2] ^•^iJcD-^yM^v'X^SOO, 3 1 Oti, 

[0 12 3] ilcD^l^iJ, |g2WO->7M^i^X^f3 0 
0> 3 1 0(D&tlimS R 1 -OUT K -S R 1 -0 

UT4{±> 01 7 icTT^-rm^^ tr^^o 

[0 12 4] micx-^fi^^-ryi 1 zaicmm 
nfc•9•y:/;^4-^-;^FX'f >yf - 1 o 6 a(Dmmmif^ 

n^i-y¥@^l 6 0 aiat. H 1?iJOv^7M^>^X^ 
3 0 0®lll®BA^?)O^l©tti:/jfl^SR 1-OUT 

1 1. mzmm^^iomsmtim^sRi-ovTz 

tt'^Xtl-^n^o t^oT. F HISS 1 GOaRXf 

^cDttgcO'i'yA-^ 1 6 2 a^m^Lxm^n^-^y 

f^)y-^mmm^S L l-Da t a H±, WiKD^tiM 
R 1 -OUT 1 il. m^3,(r)^iil9.^S R 1 -OUT 

[0 12 5] nmt.. m2(Df-^m^'74yi i z b 
\zmm-^nfc^yf)\^t-~)\^Y7.-(v^ i o e boMS 

T-fi. •t^FllSSl 6 0b{C>i^LT, ^2^j£D^^7hU' 

3 1 Q<Dmln.m'h^9,^s r 2-out i 

l|2gB*^?)©ff^S R 2-OUT 2 i;A'!A;b^n 
5o fi^-:5T. CCD-tyKIilSSl 6 0 b&tf^OfgScO'l' 
y/^-^ 1 6 2 b%gSLTl#?>n5ll2#@(D+J->'7 
U y^'mmV^ SL2-Data2a. UlSgd+f^ 
^Uy^MM^S L 1-Da t a 1 J;>)*>. F>y h:/ 

^)ymmimm.\z^-jv^uv^T)C(oz flffl©^^ 

[0 12 6] ^fc. c(Dm3mmmt. his, hi 
etc^-rao. eij^tf^-^fM^m i z ao-stc. 

■9-y^;b4->-;VFX-r>y^ l 0 6 a i:. T'U^^-i^ffl 

X^-y^ 1 7 2 a i:^M^iJ£gMLTl^5o flficDx-^ 

[0 12 7] ^P.fcc©3l3||»ij-Pti. HI 6{cS^-r 
JiO. -fy/^-^ 1 6 2 a<i;t)l#an?)-9-y7'Ui^^7*ffi 
mims L 1 -Da t a 1^, ^y-f^)yi''m7.-(y^ 

1 0 6 d i:M?iJSM2txfcyu^^-i^'fflX^>y^ 1 7 

^m. 1 1 zacDfc^^myfv y^mmm^s l i - d 

a t a Hi. x-^^ff^lll 7 2 dWfc&OT"';^^- 
fl-^^. n + 3*BOx-^{i^«©fc:i6©-/Uf-^- 



[0 12 8] (x-^f-'t:/yU y«1:K-3l>T) H 1 
8{i, #'^0-!ty/U>'^7*X'l'-y^l 0 2ti:A^]^n§ 

mmw^m^T) a t a i ~d a t a e ^yf^) y^m 

PJM^S L (n) -D a t a (m) i:©M«%^LTV^ 
§o m^\i. m 1 ^D■^j-y:/;^4-^-;^FX^>y^ 10 6a 

j^<D7'~-^m^^t^mmt\ z.(D^yf)yt-~)\^ fx 

'T-y^l 0 6 a%«fig-r§TFT£Dy-X5^ytcA^ 
^nSo •tJ■yy;^4-^-;l'FX•Y'y^ 1 0 6 
fig-rSTFTCDy-Ftcfi. :^yFIlSSl 6 0 a. ^'V 

1 6 2 a^giSLfc-9->'7'U y^'mfm^S L 1 
-Data l*":A:^^tlTl^iio C(D-^yf^)y^'mm 
fH#S L 1 - D a t a 1 ii. ffiMlflfl^Ox-^ft*^" F 
>y F^n-:/^'fS^DC©6jiffl^'-T'fei.©ic?tLT. ^ 
<Dm'i%x: 2 Jim*^m£^n/c 2 /i»^3^©+^y7U yf 

[0 12 9] (7°U^ + -S^'t!lftfCOl^T) 

T. HI 9^#S8LTii0^-rSo HI 9fi. ^x-^'fl 
ov^TlSS^ :/U f-v -i^'ffiP^ T PRE ^ > 
:/U >'i^HTsAMi:®M^*^l-"^'''^° 
[0 13 0] ±KELfcjiO, x-^ffS^ISiEilllliS 1 8 

Uyi^Brtg^. n + 3*B<?:)-r-^M-^*S07°U^-ir- 

i/mf^hLxmmLx^^^^. tr^^^. hi gtc^-ra 

l*B©x-^«mSl 1 2 afcov^TSS^nfc 
+hy:/U>'^:7"M>&4*acDx-^M#lil 1 2dcDfc 
J6©^U^-\'-v'WHi:LT^fflLTV>§o 2 

*B©7^-^fM^i^i 1 2 btc-3v>T^s^nfc-9-y:/ 

Uy^fflH^5*i®x-^'fS^lll 1 Ze(Dfz^oyf 

^)i-\-i^mmtLxmmLx\>^o c(d^v\z. ^y 

OT. HIS, HI eCTTx-Tcfc^K. x-^fM^»cD- 

i^fiijicyj ^^—^'fflx-i- -j^Ris^y-f') y^'fflx^ 

-y^^M?^iJgM$-y:, ■?-n5>cDX-r-yg"^IKt!l-r?.x- 
iS'M^i^ffiiJlilSS 1 8 0*— oigitSfcii-T'^tyo IJ^o 
T. HlOS^i;tt«?LT[iIliSM«*WL. HIKU'^ 

[0 13 1] ccx\ m-(D7'- ^mwimc^^^xmn 
^nrc^v^^"-i^mmt^yfv y^mmt(Dmic 
li. mi 8ic^tvyh^vi"j^DC(Dimm^<Dmm 

AWe.n5o ^oT. 7'iJf-A'->'fflX'l'<yf-l 7 2 
a, 1 7 2 b- ■•^^t^LTT'U^-^-i^^^^TLfcT'- 
Mt^fvf-^~i^mmm^comm^^yf)^mm-$ 
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[0 13 2] cu-e. mi^mm-^^^yv^^-i^mm 

smmm-r^it. ^y-fv ymfs<DA^^m i 
[0 13 3] (4) miM&m 

ay (EWS) F>y h^n-y ^*^'iSJa&f(<l: 

(0lj^{fl 3 0MHz) $n> j^l«i^|gil©fcl6tDfitffl 

MtJ 1 0 n s e ci:^Tt^§o u®^^^ 

;l/ K >y T F T -r 5 . SiJliX^ >y f - V ^"^^iB 

[0 13 4] (.7'~^mmm^friy'i^(DmmRmm 

mMmm^'y^y'D a t a l ~D a t a 6tCtH;^$n5 

t}\ H2 2K/^-rcfc9lC-aLTl^§o 
[0 13 5] clcDfc&lC. C(Dm4miMmXlt. H2 0 

K^-rx-^5r5aa:/n -y ^ s o a, tBsr^gnii^ 3 2 

m ■ SIeHIKS 4 i^OHtc. ■9-y7';l'J^-;bF[lIIIS3 6 

^tiSLTi^So mmmm^3 2izTmims(D'*)-y^ 
;^.t^-;^ fhjs 3 6 icT-fSUTiifi-»f F 

t^ctX\ H2 2}c^1-jiD. Bl~ll6£DfflSMfl 
^^-r^Da t a l~Da t a 6 ttH;f]^n§ll 1 -H 

•t§o ^43, ltao-9-y/;l'4->-;l'FlHlS§3 6i:LT. 

gS3 2(DmmiC. mm • EIeHSSS 4^iE«LTfem 

[0 13 6] (7'-^mmmm^(Dmi&Rxft(Dmmc 



oi^T) H2 0{e:^-raD. 7"-^fiiJiKillHlSS 1 0 4 
it. ^l^JcDi^7FU'i^X^4 OO^WLTV^So ilO 
^^7 Fbv^X^f 4 0 0KA;^^n§v'7 Fx-^fi:&§ 

^fl^tt. H8 (A) icTTstm immm(Dxt!imD 

X, ^1 i^p.y^ft^c LXRt;^©KI£^n-y^fM^ 
^;|Wl-t:-fe§o t^^t)-^. Xtim^DXlis H2 UC^ 
■TfflD. F'y h^D<y^fi-^DCCD8JllBtHoTH I 

[0 13 7] i/7hUi>'X^4 0 0(i. ^SO^'X^'- 

xw:/S^n-y^ F^y^^-^^^^■e«^nTv^ 
§0 c:o$^7Mxv>'x^4 0 o©^S©ttS:;^!fi^f s L 
K -S LSti, 02 licBtM'O t^s^o 

[oi3 8]^LT. c(Dm4mmmxit. mi-me 
(D'f-'^m^^-fy 1 1 2 a~ 1 1 2 f icmm^ntc-^ 

yf;lt--J\^ FX-Y >y f - 1 0 6 a ~ 1 0 6 f (D^~ h it 
[0 13 9] mmicLXs mi -mi 2©r-^f»^7 

-ry 1 1 2 g~i 1 2 1 ^cgM^nfc:1^-y7';^4-^-;^F 

X-Yy^l 0 6g~l 0 6 l<D^~hiCli. i/yVUi^ 

X'^4oo(Dm4mm'ib(Dm4(Dtiitiin^si4i3m 
MLxxii^n^o ^*3. mi scDv^-^iim^-^y^. 
p^© r - ^ fi ^ y oii^ T? $> § o 

[0 14 0] CfDg*. 02 2(c^-rj;3{c. F-yF^' 
n -7 ^ D C © 6 ^ffi©x-^'g©fflSr»1fH^^cMLT. 
F -y F n >y D C (D 4 SffiOffi^A^^-y- > :/ U y ^ffiP^ 

i:LT«atc^^nsiii:t!:*§„ ii^oT, mi-m 

[0 1 4 1] c(Dm4mmmxit. mimmmt 
wi;a;^«^dx. ^P>y^'«^f c Lxst;^©M*K^7 
uyi^m^^m^^tcii^. mz. msmmmo^Mmt^iE 
^^fflv^§ci:*^T't5o mzmmm(Dim^m^'^ 
t. F-y F^7^•y^DC©3Sfflo«iP^*^■t^yyuyy 
mmtLxnmm^-^ti^o mmit. msmmmm 

^^fflv^Si:. F-y F^n-y^DC<0 2Mffl<?DfflSA^^ 

[0 14 2] (T'Uf-^-v'itjfftilOl^T) Il4**fj 

icmf^-fV^'?-iy(0^-fS.y'yiz-D\,^x. 0 2 3^ 

#BSLT§iB^-r§c u©^4*sifiajTHi. mmic-^yy 
uy^*^ns6*©-r-^M^^i 1 2 (g) ~1 1 2 

(1) (D+)-y/uyi^WtflTsAM2«^Mti:SJg?n§-/ 
v9^~i^mmTpnE2 tLx. mmc'^fy-fv y^^-^ 

n5 6*cDx-^«^lil 1 2a~l 1 2hcD^j-yyU 

yifmrsTsf^^i^mmLxi^^^. cntf^^r, tRt 
HiUffiPsBrtt;:. ^TcDx-5?«^»^7'';f-^-v^-r5 
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[0 14 3] (5) msmmm 

BI2 4C^N-ri:S3D. x-^ffiSIiISS:/n-y^3 Ofc 

FliISSODC;i-7-fey h^0^jii:*!?'>*<*i.o * 

t!b^±*'ii?nTj:D±t<^§o 0 2 4 (Dtf • ffitt 
SfElilliS3 4li0 5®«^ffll/^Tfcm<^ TOCTM 

[0 14 4] (6) m&mmm 

n -y 3 0 icxffmmRzsm'\tmn^n^\ ^(Dmc 

0. mm-m^R$i.m^3 4i,i.-w0ir£i'irxi^tSo u-^ 
X. msm^timbxm^mmfim^^u 6*©ii 

[O145]026{i. 02 5<Dm^(DW]i^^mmt^ 

^4^y'^=9-^-VXh:bo 02 5Ciffl®P?fl[HlSS3 2© 

§o 0 2 5cD-*tyy;l/3^-;VF[HlSS3 6ic^ttP,n/c7, 
-Y-y^S 5 Oa~5 soffit 0 2 6 cD3l 2 (D+fyT";!/ 
4-^-;!/ K^n>yi7SCLK7 tca^'l^TPlBttC:^-^ • :t 
7ffift^n§o C(DU^. 02 5£D/Vy77' 5 5 4 a~ 
5 5 4 f ©Hl:^{±. 02 6(D2liIS<D-9-y7;l'*;-;l'K 

[0 14 6] (7) B7*« 

c(D^7 mmm\t. 025 l. 0 2 7 

tm^. MBflHESs 2cD!i®c. 2 0£D-y-y7;V>-^- 

;l'FlH]Sg3 6. 3 8^i2ttTl^§o H2 8tt. 02 7© 
tHlES©ijff;&=pi!-r5^'i'5y^"f-v-F-efe§o 02 
7 0fflSM[H]SS3 2 0ttitlA\ 0 2 8lC^-r 1 lH]g©+f 

y F L, 6 liSffl^ n/cfi^# ^ ^ 
o 0 2 7 ©-9- >■ ■f]l't--)\y F UK 3 6 \zmf P. nfcX 
-^'>y^5 5 0 a~5 5 0 cti^ 02 8cD'9-y7'U y^i' 
n>y;5'SCLK7 KS-:?^^^^}^:^^ • tyWXi-^n 
5o ilcDiS*, 02 7©/^y77' 5 5 4 a~5 5 4 cjB 
illU 0 2 80 2Ii]B<D-9->'7;L'*-;PFttl:^ilbT>3^ 

2 7 cDti- y 7;^4-^-;^ F niliS 3 6 kw-^ i^ntcx-fy^ 

5 5 0d~5 50 fa> m2 8(D-^yfVy^'^U'y^ 



s c L K 8 icm-^^^'xmmicty ■ ty%mtti^o c 

COm^. 02 7£D/^y7r 5 5 4 a~5 5 4 cl±i:;^{i> 
02 8©2llS©-9->'7;l/4-v-;l'FtB:^^;bT^-rJ;'5 

tc. ^^(Dmm7'-^(D9miimt^-mt^o 027® 
mm&co^y-ffi^ts-H' fhsss s Kig^jstifcx-r-y 

^5 6 0 a~5 6 0 f Ji. 0 2 8©-9->'7U y^^'^n-y 
^ S C L K 9 lzm-:3^^Xmmcty • :t7Kij^tX§o 
dOlSlft. 0 2 70/^y7r 5 6 4 a~5 6 4 f ©tti^b 
iis m2 8<D3mS(D-*)-yf}\yt^-}l¥tiitltLXfjkt 

[0 14 7] !iot?>t. ^(DT'-^-^yfvymt 

fs.\^^'7in:%\z^y-f')y9x^-^. '^-ox. m.^^>^% 

iiiiA^m^n. aK*^f^i]±-r§o co^^tD^u^^ 
-v'iiftfe. ^4^ffii?ijt^stcLTiiJi$n§o 

[0 14 8] (8) ^8*SlflJ 

[0 1 4 9] 02 9JC^-ri:43D> ti~x:t7y75 1 0 
©tti:^i^A;^'r5llK ^2cD)lttSlE[ilSS6 0 0, 6 
1 OAW^nTt/^Sc il©^K ll2©«±SfilHlBI 

6 0 0. ^\Qaym%mmm\t.n^:>x%'o. mm. 

(DX-f y 1 ©X^ -y ^ S W K H 2 ©7. 

'l'-yf-SW2 i:-r§o clOllK ^20X-f-y9'SW 
1, 2 a. F-y FS*5IE»]©ii^fi:. SV>Ka*§Stt 

^tilfi, i:®^K ^2©7.^<y^SWl. 2{iSVHi: 

[0 15 0] ^l(DX^''y^SW10ffi;^]ti. fflMFjilil 
iS34CDK 3. 5#@®7-r-y5^5 0 0 a, 500 
c, 500 etA;f]^n5o ll2©X^-y^SW2<Dffi 
ffiMiaiHliS3 4©2s 4. 6#a®7^-y^50 
Ob. 500d, 5 0 0 f {cX:'3?tl?.o 

[0 15 1] l#B*^5)6SB®X^7g^5 0 0 a~5 

00 f^iKW-rs-y-y^uy^'^n-yi^sHCL 1~S 

HCL6{i. 03 OlC^r^-Tcfc'pKeaSffllc^n. -feP 
^FM^S 1~S 6tca-^V^T^^5>'^^lg4llIliS7o 
«y ^ 2 0 tCTll^^nSo fcl^-^*;!/ 1 

omm(D7mnmtmM.mmim-^\^^x. ea^o+j- 
y7uy^7-^>o-y^SHC L i~SHC L 6£D«m;g:> 
s i~s Q(Of^^~y(o^t)-^ibmuhxm^^^xh^ 

§o iI©fci6K. 3?^'5y^^5l*lliiS2 0rt^C{i7j<¥|BI 

ffiff^^ * 7 y F -r 5 6 3t 7 y »t p) nr 5o 
6}s*7y^*^'A7yF-r§«fc. ftw-rntf, 01© 
^sff^iii 1 o-bmrc\zmsitn^-ymm. (1 

H) Sfc. -bPi'FM^S l~S 6Wc«5»x.T(±J 
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[0 15 2] ccx\ mmmmms zcom-ntr^^f^y 

7r504a~504f ©fflMM«^ffi;b%^-n^'nV 
\~V Qhrnrnt^o ilcDffi^jV l~V6^. 

[oi5 3]H3Ui. \^-(ymt^v^vims 

K Z^^yBfi-feP^hft^S 2. 3^-ryB5i-bb 
^L. m\, ^2cDX^-y^SWl, SW2^. ^f-T^ 

yi^'fiaEligS^n-y^^ 2 o*^?>o^f^^c<i;'^^^]D^ix.§ 

ct-^\ H3 1 ©aD©^^t>($5 F-y vmiMtm^^ 

hf^^o BI3 lcDffi»W;^i*^ >/'J7;Hi*x-^'a 
1, a2 •• (l^-ryg) . b 1, b2 - • (Z^-T^ 

B) T-a-r^^ 03 2cr>a!3{c^H*tcm?n*ttn 

[0 15 4] C(DW,&%m{mit. 0 3 lcDdi^^0 3 

■^ai^^^yS 0 5 a~5 0 5 f i:, 6*(DfflMF»1fl^ 
ffil&^-f'yDa t a l~Da t a 6 ^iCDSM^^OIt;^ 
(D-r-i^3 ymi^) 7 0 O^lSttT 

[0 15 5] Z.CX\ uCD^S^iSi^JtCctn^. 6*0 

*^ffi< Tfe. tJe*Ocfc 5 icBj§v^H**W^-?*;i' 1 0 
0Offi73[pitcaM-rSi:i;A^^<. #4J6:^(Bi{;:-&p.{i§ 
fcfc. ^iM±Biz:fc^<tSi:^*^-Tt§o 

[0 15 6] (9) mQmmm 

03 3 \z7rstm.^Mmmm i o o o> a^it 
isfflSHSs 1 0 0 2. wmmmWt 1004, ?g^H/^* 

i:®*^/^^-;!/ 1 O O 6 , ^ D ^H^HSS l O 0 

^Rxsnmrn^i o i o^•&^T«lJg^rL§o a^vitfg 

ai^SlOOOJi. ROM. R AM:5:HO^^rU, 

^\m^mmLxmfit^mmmmsiE^^Lx-mfiii 

y^m^m^lQ0^t-^h(Di'Xiy^\zm-3\,^X. ex 
0 0 2 ti. ±iE©#^«fJ©x-^fflaiiISS:/n ^ 3 

OtffiSL, ^^n-y^'fg^feHKl 0 0 8A^e.©^'n-y^ 

1 0 0 2 ±iii©«*i • sttsenigs. ffis 



4{i. ±^cD*SII«»iIiSl 0 2. x-^iiJMlellfS 

I 0 4J^t>VJg^+-i^lK«l!aSSl 6 0. feSl/Hix- 

1 8 0^-&^T«BS^^t^. ^fa/-^*;!/ 1 0 

0 Q^^fmrn-t^o mmmmi o i o«. ±}z!iO#ii] 
mzmti^'mt^o 

[0 15 7] c(Di:ormm(D'm-mmtLx. 034 

{CTSfffiB^sT'nv'xi^^, 813 5\Z^<f-^)l'=f-^'f4 7 
mo^^-V-t;Pa>'tfa-^ (PC) S0-"xyi>'r:7 
ijy^'*- i^aV (EWS) . 03 6fC^-r 
-^-v^^. fe5VHi«^«IS. 7-F:/n-b>y9-. xU 

[0 15 8] 03 4{c^-rfe^H7°ni>xi'^{i. mmi 
^'^sj-efeD. mtf3iK^'jXA^s®>t^^%fflv^T 

l^5o 03 4tC*5V>T. 7'ni;^x^'^l lOOT'ti. 

afeT^MovyT^a-^y M 1 0 2*>?.wai$nfcS¥ 

7tA'!^^h;yVFl 1 0 4cDrtgPT\ ^iiJt'D^^-l 1 
0 6*5j;t/2*$i£D^Vi'n^>yi7^^- 1 lOStCfco 
TR. G. B£D3IifetCi3Hte,n. ^n^'ncDfecDBi^ 
^g^-rS 3K©7^x^' F U ^XM^Sfs/^*;!/ 1 

II OR. 1 1 1 0G*5<fct?l 1 1 OBtC#A^n§<, ^ 
LT. ^n^'ntOffiB^B/^^^;H 1 1 OR. 1 1 1 0G:i3 
J;y~i 1 1 0 BiCcfcoT^ii^nfcT^ti. ^fV^n-Y-y 

1 1 2{c3 7?^A^bAW^n§o ^V^'n 
^•y^T'UX'Al 1 1 2-C{±. U -y F R .J: tf"/;!/- B 
(D^t'^QO' mfhti. ^~')-yQ(Dfttf'mMt^o:)X 

^fecDiB^A^^fiSc^n. a¥u>xi 1 1 4%abTx 

[0 15 9] 03 5tC^-r''^-V-f;l/n>t^a-^f 1 2 

0 0 tt. F 1 2 0 2 *fi^fc*ftg|5 12 0 4 

i:. m^BM^mm 1 2 o e ^^^w-rso 

[0 16 0] 03 6K5^f '^-v'^ 1 3 0 Oii. ^mm. 
yiy-h 1 3 0 2 rttc. r«Bia^»« 1 3 0 4. /^y ^ 
V^Fl 3 0 6 a^<i^rc^^F:«'^Fl 3 0 6. ESS 
a«l 30 8. ^1, ^2®i>-;l/F«l 3 1 0. 13 

1 2. 20©5itt»1tf*l 3 14. 13 16. 

;i'A+i'U7x-:/i 3 1 S^WrSo 2oo§¥14»« 

f*l 3 1 4, 13 16. IkTSy ■<}\^l^^'^^)7y—-f I 

3 1 8 ti. ffinasws 1 3 0 4 tm^mw. 1 3 o s 

[0161] CCX. 1 3 0 4 ii. 2«i£D 

^H^«« 1304a. 1304b (DPatM^H^fefALfc 

nso -ii(Dmmmmz. as st^^-riKijEiKi 00 
4. fe§vHiiintiox.Ta^vifffiffliiii]gsi 002* 
mm^ c ht^x^^o m^uWr^m^ 1304 Kmm^ 
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dm-^immmmu 1 3 o s izmmr^^^o 

[0 16 2] 03 6li^~P'^(Dm^^mt^(DX'$>^ 

fi'^m&mm 1 3 0 8mmtrj::§>, la^l. m^mm 

\t. -^©iSHa^SBoM/J^^fiiiiSlia/T^aS 1 3 0 
4T-fe5o $i?iVH±. ffiHa^aSl 3 0 4^gf*i:L 
T©^a71^-i^ 1 3 0 ZtH^tfctO^, «?Si5 

-A 1 3 0 2 rttC. 1 3 0 4 i:. /^y 

^ M 3 0 6 a^MK.fc^^h:^)WF 1 3 0 6i:^ffl^^ 

KiX^T. H 3 7 KTikti^o fC. fc^B«^»« 13 0 4 
%«^-r§ 2 ftoaiiafi 1304a. 1304bO- 

73(c. ^m(Dmmmmm-snrc^>v^^¥7—-fi 3 

2 2{C I Cf-<y:/l 3 2 4*ilSbfc:TCP (Tape 
Carrier Package) 1 3 2 O^SMt 

[0 16 3] **5, *f80J^t±±fB*ffi<?iJtPI^$n5fc 

[0 16 4] $fc. ±fe*Sfi^Jtc*5i^T{±. 7■:^^^-iii 

-g-, xt>"^;l'aftfH^I^> M?iJ'5;4 e>y ^cD-r-:5^i:L. 
TDatal-l~l-4^ •••Data6-l~6-4 

o^msmm%\zmmu d a t a i - 1 ~ i - 4 

y-r§o ^-y^lilSScDa^bti, D/A^^^/^;VXlig 

1 1 4%^LT?«|IM1 1 6{C#l^^n5o 

[0 16 5] Sfc, ±ieilSlflJCfc'V^T«, TFT^H 

-f-yf-y^'^^tiM I M#c7)2S?*?l?fcJ:v\ iitD 
^*«^«i;x-^'«^^i:©H{c2S?«?ii 

[0 16 6] *fc. ±ie*»iJfi:fc'l^T«. TFT^X 
^ -y ^ y i'"*^ i: L T ffl V \ ?«||/ ^^-;l/€)*?*^Jg|jSc^? 



im<. uos h'yyiyx^ti'^:^-Cy^y^'m=?-trs 

[0 16 7] 

[HI] Hi{±, :^mm<Dmimmmici^^7^i'^y 
[0 2] mzii. 6mmmmm^mmt^rcib(Dmmm 
[H3] msii. mi(D7--^mmmm7a-y^(Dmm 
[04] 04{i, m3ic^stmm-m^mmm(omw 
[0 5 ] H 5 H 3 (cs-r«iii • mms.mmm(Dm(D 

[0 6] H6ii. 0 3Ciffi®ffl[sISS®ilft*^f ^-Y^ 

[07] 07a. ^ 1 **0!)®x-^fillgi&IiIS&©»M 
%^-riiII^0TfeS<, 

[08] 08 (A) {i07{c5^-rx-^fiJ»|l|gS©^ 

^5y^"^+-h. 0 8 (B) immimmm^'Dii-f 

[09] 0 9 mi mmm(Dmmmim(DT~^m 
t. ^y^v y^^KcDM«^^-r#ft0Tfe§c 
[01 0] 01 0 (A) (B) It. •f^)^^~vm\'^n: 

[01 1] 01 \ \t. ^i^]5fifiJi?£D:/i;f-^-v'i3H 

[01 2] 01 2ii. *fgBj!cD^2||»J©r-^fffiM 
[0 1 3] 0 1 3{i, 0 1 2 ^i:^^■rr-^ilM^lIiIK© 

[01 4] 01 4a. ll2*SS^J(D*gSPJffl^Or-^ 
ft^;. ■9-yyuyifffiK©M^*^-r#tt0T'fe§o 

[01 5] 01 sa. ^2*)lfiajT©7'ijg^^— 
^ms^-r § fca6®«liiS»JH^0Tfe So 

[01 6] 01 6a. *f8B^©^3»^JcD-r-^«^ 

[01 7] 01 7a. 01 6{c^1-r-^«#«iKij[iI 

[01 8] 01 sa. %zwm\<r>mmfm^(ov'-^ 

fit. +f>7°Uyi'«©M«^^-rWtt0-eS§o 

[0 19] 019a. ns^iiweciT'uf-v-v^^^ 

[02 0] 020a. *%R|cDm4||i5l0!l<Dx-^?«IB 

[02 1] 02 1 a. mz o\z^s-ty'—^mwmm^<D 
^^^y^'^f-^-Yxh^o 
[02 2] 022a. mAmmm(Dmmmm^(D7'-^ 
fii:. ^yf^)ymfmm^.^mm^mxh^. 



(19) 



10-171421 



[0 2 3] mzsii. mAmmm-vcD-fv^j-^-i^mfs 
[02 4] H2 4tt. t^mm(Dm5mmwi<D7'~^mm 

[0 2 5] 02 SJi. *^0JiOll6^iffi^JO-r-^Ma 
[026] 0 2 6 ii. 02 5 ® [HlSSTOfflSiflilft^* 

■r ^ 5 y ^'f- ^ - h T- s o 

[02 7] H2 7{±, *«H^cD^7llSifJOx-^'®a 

[02 8] mzsit. mz 7 (Dm^T(ommmw3W^^^ 
[02 9] 0 2 9 ji. -4^mmm s n wcof^- m 
[03 0] 03 0a, mzdic^^tmmmmmzxti-^ 

[03 1] 03 Hi. F-y hSC)ffittSf5«©IS«0 
2 9 7 r tij^^B^fuaicMt;#^fc«SS»J 

H^0t-feSo 

[0 3 2] 0 3 2ii. 03 l«>||illCc}:!3afi!c$n?.F 



[03 3] 03 3ti:. *f8H§cDm9^M!JfC^§«?« 
t§©7*n'y^0Tfei.o 

[03 4] 03 4ii, immim^-^t\^^xi'j ^ 

£D»iiB^0Tfe§„ 

[0 3 5] 03 5ti. immmm-^^'^''^-vfi\^^ 

[03 6] 03 6{i, ^^H^ATO^nS-^— »CD^i- 



[03 7] H3 7{±, ^^#tt[Hli^*«^/c«ll^7J^SB 

<D-i?ij^^-r«iiis»M0-efe §o 
[03 8] 03 8ti, m'm^\.fch^(mmMMmmf 

[0 3 9] 0 3 9ii. 0 3 8 (DffiSMff^^ffll/^TH^ 



[040] 0 4 0 i±s 0 3 9 O d-X F if'^'f'^WB'^ 

[^^©iEB^] 

10 )t||/1:t.;l/7n-y^ 

2 0 ^?^'5y^^'|HlS§7"P-y^ 

3 0 x-^'ffiaT'n-y^/ 

3 2 ffljgrjanigs 
3 4 mm-'SMm^ 

3 6 -ttyT'^l/J^-^l/FHI^ 

1 0 0 

1 0 2 ^mmmn% 

1 0 4 x-^ffllJ|g|&ll]K 

106 ■9-y7';l^vt^-;PFX'i'>yf- 
1 1 0 ^Mi9^^-fy 
1 1 2 -r-^M^^-Yy 

1 1 4 x-r<yf-y^*^ 
1 1 6 m^mS 

1 2 0-1 5 0 >'7FUi/X^ 

170 •:^v^^-i^'mmmm 

172a, b yUf--V-v>'fflX'f -yf- 
174a, b Hi , ll2<D7'U^-V-v^7-l'>' 

1 8 0 v'-'^m^mmmm^ 

3 0 0, 3 1 0 i'7FL/i^X^? 



[02] 




(20) 



mm^i 0-171421 



«> ^ S ^TKIN — ujin 




(23) 
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DcjTj43kruxnjTXUTJxr^^ 




[010] 



□ato I 
DataZ 
Data 3 




CLKI -«^aj<r "^CLKI^- 



(24) 



0-171421 





(25) 



#5fl¥l 0-171421 




CLK 1 
CLK2 

SRI-OUT I - 
SR2-0UT1 - 
SRI -OUT 2 - 
SRI-pUT4- 
SRI-0UT5 _ 
SLI-Dnta I - 
SLT-Dafa I _ 



TO 



Aimimii" 



ret 




V2- V3+ V4- V5+ V6- VI- 



01+ 


02- 


03+ 


04- 


05+ 


06- 


07+ 


08- 




Ok-H- 


Qk- 


bi- 


b2+ 


te- 


b4+ 


b5- 


b6+ 


b7- 


b8- 




bK-^ 


b<+ 


01 + 


C2- 


C3+ 


C4- 


C5+ 


ce- 


C7+ 


C8+ 




CK-I-* 


CK- 


di- 


d2+ 


d3- 


d4+ 


d5- 


de + 


d7- 


da- 






dK + 















































(26) 



mmv 10-171421 



CHI 5] 





mz 6] 



(28) 



mrmi 0-171421 




(30) 



mrm 10-171421 



mz 5] 

550o~-550f 




32 36 



[027] 

550a - 550 f 




34 32 36 



(33) 



#P»W 10-171421 



[03 8] 

DOT CLK nJTJTJlJTJTJTJ-UTjnj^^ 



S/H (n) r 

S/Hln+Bl 

S/H(n+I2>__ 




